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NEW SOFTWARE PRODUCT

COMPUTATIONAL FLUID DYNAMICS (CFD) WORKSHOP
Combustion Resources, LLC, 1453 West 820 North, Provo, UT 84601.

cFD Workshop is a powerful, low cost tool for performing computational fluid dynamics and combustion
simulations on personal computers. It is designed to simplify the application of CFD (CFD for Dummies!). It
provides an integrated environment for set-up, solution and visualization of the results. It has a user-
friendly interface for quickly generating the computational grid and setting the input and boundary
conditions. Run time monitoring shows progress of the solution, including convergence history, mass and
energy balances, and plotting of intermediate results. Various plotting capabilities are available for
analysis of the results of the simulation.

CFD Workshop runs on pcs with Windows 95/98/NT, making it more accessible to scientists, engineers and
students everywhere. It is ideal for use in teaching and classroom environments, and simplifies
collaboration between co-workers. It is easy to install, and includes numerous sample problems which
simplify getting started with your own problems and applications. It allocates memory dynamically, so
problem size is only limited by the amount of memory on your PC.

CFD Workshop uses Automatic Mesh Refinement to improve convergence, assists in establishing grid
independence of the solution, and optimizes resource utilization (computer memory and CPU). It consists
of separate modules which can be used for analysis of multiphase flow dynamics and combustion, heat
transfer, pollutant formation and fouling and slagging. It is based on the comprehensive combustion code,
PCGC-3, developed at Brigham Young University's Advanced Combustion Engineering Research Center
(ACERC) over the last three decades. PcGC-3 has been thoroughly tested and evaluated by comparing
predictions with measured results from a variety of facilities ranging from laboratory-scale to full-scale
systems.

crFD Workshop is distributed by Combustion Resources, LLC, a general engineering company with an
emphasis on combustion analysis, testing and simulations. Original developers of PCGC-3 participate in
Combustion Resources, and provide support and continued development. Consulting services are available
through Combustion Resources for modeling and testing of combustion systems.

The modular structure of cFD Workshop makes it easier to use by simplifying the user-interface to consist
of only the capabilities you specify. The modular structure also makes the memory utilization more
efficient. The general characteristics of the modules are:

Basic Module Heat Transfer Module
Reacting Flow Module Pollutants Module
Particle Module Fouling and Slagging Module


http://www.ca.sandia.gov/CRF/Publications/CRB/CRB.html

System Requirements: Windows 95/98/NT
=200 Mhz (Recommended)
64 MB Memory (=128 MB Recommended)
500 MB Hard Disk
Color Monitor

Information and Prices: Combustion Resources, LLC, 1453 West 820 North, Provo, UT 84601, (801)
225-4356, Fax (801) 226-6276, e-mail: info@combustionresources.com,
Internet: www.combustionresources.com

TECHNICAL ABSTRACTS

PASSIVE FLOW CONTROL APPLIED TO A GAS TURBINE BURNER: EFFECT ON COMBUSTION AND FLOwW
STRUCTURE

C.O. Paschereit and W. Weisenstein, ABB Alstom Technology Ltd., and E. Gutmark, Louisiana State
University (Presented at the 52nd Annual Meeting of the Division of Fluid Dynamics of the American
Physical Society, Held in New Orleans LA, November 1999).

Unstable thermoacoustic modes were investigated and controlled in a low emission swirl stabilized
experimental burner. Several axisymmetric and helical unstable modes were identified for fully
premixed and diffusion type combustion. These unstable modes were associated with flow instabilities
related to the wake-like region on the combustor axis due to the inner recirculation zone and shear
layer instabilities at the sudden expansion (dump plane). The combustion structure associated with the
different unstable modes was visualized by phase locked images of OH chemiluminescence. The
axisymmetric mode showed large variation of the heat release during one cycle, while the helical modes
showed variations in the radial location of maximal heat release. The axisymmetric mode was the
dominant one during unstable combustion. Helical modes could only be obtained when the
axisymmetric mode was suppressed by using a non-reflecting boundary condition. Passive control
techniques changing the burner geometry were employed to suppress the thermoacoustic pressure
oscillations. The different geometrical changes modified the evolution of the inner and outer shear
layers, thus affecting the combustion process. The better mixing in the shear layer was documented by
water tunnel simulations. With combustion, the unstable heat release became significantly more
uniform with low pressure oscillations.

PAssiVE FLow CONTROL APPLIED TO A GAS TURBINE BURNER: REDUCTION OF EMISSION AND
PULSATIONS

E. Gutmark, Louisiana State University, and C.O. Paschereit and W. Weisenstein, ABB Alstom Technology
Ltd. (Presented at the 52nd Annual Meeting of the Division of Fluid Dynamics of the American Physical
Society, Held in New Orleans LA, November 1999).

Passive flow control techniques were applied to a low emission swirl stabilized experimental burner
which exhibited thermoacoustic instability modes. Several axisymmetric and helical unstable modes
were identified for fully premixed and diffusion type combustion. These unstable modes were
associated with flow instabilities related to the wake-like region on the combustor axis due to the inner
recirculation zone and shear layer instabilities at the sudden expansion (dump plane). Microphones
were utilized to monitor the pressure oscillations during the combustion process. The different
geometrical changes yielded suppression levels of over 20 dB in the pressure oscillations. In all cases
the effect was achieved by modifying the shear layer evolution of the inner and outer recirculation
zone, thus affecting the combustion process. The significant reduction in the fluctuating heat release of
the flame and the improved mixing due to the passive control methods reduced also the NO, and CO
emissions of the burner.



NUMERICAL SIMULATIONS OF ACOUSTICALLY DRIVEN, BURNING DROPLETS

H.-C. Kim, A.R. Karagozian and O.l. Smith, University of California at Los Angeles (Presented at the 52nd
Annual Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans
LA, November 1999).

The burning characteristics of fuel droplets exposed to external acoustical excitation within a
microgravity environment are investigated numerically. The issue of acoustic excitation of flames in
microgravity is especially pertinent to understanding the behavior of accidental fires which could occur
in spacecraft crew quarters and which could be affected by pressure perturbations as result from
ventilation fans or engine vibrations. Combustion of methanol fuel droplets is considered here using a
full chemical reaction mechanism. The droplet and surrounding diffusion flame are situated within a
cylindrical acoustic waveguide where standing waves are generated with varying frequency and
amplitude. Applied pressure levels are limited at present to magnitudes for which the droplet shape
remains spherical. A third order accurate, essentially-non-oscillatory numerical scheme is employed to
accurately resolve the spatial and temporal evolution of the flame front. Acoustically vs. non-excited
external conditions for the burning droplet in microgravity are compared, and the effects of acoustic
frequency, sound pressure level, and relative position of the droplet with respect to pressure and
velocity nodes are explored.

FLAME STABILITY IN A TRAPPED-VORTEX SPRAY COMBUSTOR

P. Chakka, P.C. Mancilla and S. Acharya, Louisiana State University (Presented at the 52nd Annual
Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA,
November 1999).

Flame stabilization mechanisms in a Trapped-Vortex (Tv) cavity is investigated experimentally and
computationally in the current research. The Tv-cavity is placed coaxially in the combustor and the
flame is maintained through injection of liquid fuel spray and air from the inside face of the afterbody.
This concept was introduced by Roquemore and company of Wright-Patterson AFB for gaseous fuel
injection into the cavity and is extended for liquid fuel sprays in the current research. The flame
holding capability of the Tv-cavity is studied for different equivalence ratios of the secondary injection
and overall Lean Blow-Out limits are presented for different primary and secondary flow rates. The
interaction and mixing of the main flow with the secondary vortex flow is investigated through the
Laser Doppler Velocimetry measurements taken through a quartz window near the cavity. Also,
temperature distribution through infrared measurements and pressure fluctuations inside the chamber
are presented for complete performance analysis of the Tv cavity combustor.

VELOCITY AND THERMAL DISTRIBUTIONS OF AN ACTIVELY CONTROLLED SWIRL-STABILIZED SPRAY FLAME
D. Allgood, S. Acharya and E. Gutmark, Louisiana State University (Presented at the 52nd Annual
Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA,
November 1999).

An experimental study of a swirl-stabilized spray flame was performed on a 100 kw model gas turbine
combustor. The objective of the research is to investigate the dynamics of the turbulent flowfield and
combustion processes for an actively controlled flame with the purpose of enhancing combustion
efficiency. The airstream entering the combustor is acoustically excited generating periodic coherent
vortical structures in the flowfield. The fuel feed is then modulated at the optimum relative phase
instance to provide enhanced fuel and air mixing. The turbulent velocities were measured using a 3
component Aerometrics PDPA system driven by a 6w argon ion laser. To visualize the thermal
characteristics of the flame, a new non-intrusive measurement technique was implemented using an
infrared imaging system (Raytheon Radiance HS camera) with a spatial and temporal resolution of
256x256 pixels and 1.2 kHz, respectively. A hyperspectral lens (Pacific Advanced Technology) with the
capability of selective wavelength viewing from 3-5 microns was used to image the CO, infrared
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emission wavelength of approximately 4.3 microns. The results from this study will provide insight into
the mechanisms involved in the droplet-vortex interactions, the atomization processes, and how active
control techniques can be used to enhance the performance of combustors.

CLOSED LOOP CONTROL OF COMBUSTION INSTABILITIES IN A SPRAY COMBUSTION WITH SWIRL

S. Murugappan, S. Acharya and E. Gutmark, Louisiana State University (Presented at the 52nd Annual
Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA,
November 1999).

Suppression of thermoacoustic instability was demonstrated in a swirl stabilized spray combustor
using closed loop active control system. The inability to completely eliminate the limit cycle and
achieve equilibrium stabilization could be attributed to the limited fuel actuator bandwidth. In this
situation, the best control requirement is to enforce a stable ‘smallest’ limit cycle. Generally, the air
and/or the fuel are modulated with a phase difference to the resonant frequency of the flow to suppress
the oscillations. The method of extremum seeking identifies the optimum phase that needs to be fed to
the fuel actuator with respect to the instability frequency to minimize the size of the limit cycle. The
present work investigates the features of thermoacoustic oscillation in a swirl stabilized combustor and
demonstrates one of the extremum seeking applications. Experiments were performed on a spray
combustor with liquid fuel ethanol being injected at the bottom of the combustion cylinder shell
through a Parker-Hannifin Research simplex atomizer nozzle. Secondary air was introduced coaxially
around the nozzle through two 45-degree swirlers, which provide a swirl number equal to 0.8. The fuel
stream was modulated using an automotive fuel injector receiving its signal from a digital signal
processor. High sensitivity pressure transducers (Kistler pressure transducer, Model 7061B) and heat
flux microsensors (Vatell heat flux microsensor, Model HFM-6D/H) located along the length and
circumference of the combustor shell were used to measure the oscillations in the combustor for
varying swirl flows, and fuel flow frequencies. Simulations and experiments with the extremum seeking
scheme show the potential of controlling the pressure/heat release amplitudes.

OPTICAL DIAGNOSTICS IN THE COMBUSTION CHEMICAL VAPOR DEPOSITION PROCESS

H. Luten, M. Oljaca, T. Tomov and T. Metzger, MicroCoating Technologies, 3839 Green Industrial Way,
Chamblee, GA 30341 (Presented at the 52nd Annual Meeting of the Division of Fluid Dynamics of the
American Physical Society, Held in New Orleans LA, November 1999).

Optical emission spectroscopy and infrared temperature measurements are used to investigate the
structure of a sub-micron droplet spray flame in the Combustion Chemical Vapor Deposition process.
The specific system examined in this study is the deposition of barium-strontium-titanate (Ba,Sr,, TiO5),
a high performance ferroelectric. Spectral measurements were used to determine the decomposition
rates of the precursors as well as the lifetimes and relative concentrations of the primary decomposition
products. The emissions from atomic and unimolecular species reach a maximum value early in the
flame and then decrease sharply, indicating very fast reaction rates. This data, however, is a function of
the flame temperature. In order to arrive at proper relative concentration data, the optical emission
data must be normalized using measured temperature. Two-dimensional temperature maps were
obtained using a non-contact, infrared temperature sensor with peak sensitivity at 4.5 microns. It was
found that the sodium emission intensity correlates with the flame temperature, and the sodium
emission was used as an internal standard for removing the temperature factor and isolating the
relative concentration data. While the flame temperature reaches maximum value at approximately
2 cm, the normalized emission for most species reaches peak intensity closer to the nozzle exit.



LASER SPECKLE DISPLACEMENT TECHNIQUE APPLIED TO INSTANTANEOUS TEMPERATURE FIELD
MEASUREMENTS OF A FLAME

E. Koc-Alkislar, M.B. Alkislar and L. Lourenco, Fluid Mechanics Research Laboratory FSU/FA&MU
(Presented at the 52nd Annual Meeting of the Division of Fluid Dynamics of the American Physical
Society, Held in New Orleans LA, November 1999).

The large changes in temperature and composition occurring in flames give rise to rapid refractive
index variations. In this study, the temperature distribution of a premixed jet flame is measured in
terms of deflections induced by these variations. A cw He-Ne laser serves as a light source. The
expanded and collimated laser beam passes through the phase object and deflected light beams are
focused on to a ground glass by an imaging lens. The interference from the light scattered by the fine
ground glass produces random speckle pattern. For recording of the reference and displaced speckle
pattern a Kodak ES-1 ccb camera with a 67 mm zoom lens was focused to a plane away from the
ground glass. The camera has the resolution of 1008(H)x1018(V) pixels and it is controlled by a
microcomputer, which is capable of acquiring 128 image pairs with a Pentium Il cpu at the maximum
camera rate of 30 frames/second. The speckle displacement field is computed using a novel mesh-free,
second order accurate, processing algorithm. This algorithm is designed to improve the accuracy and
spatial resolution of conventional cross-correlation schemes. The high resolution and accuracy also
provide higher order approximation to the derivatives of the displacement field. Processing of the
displacement field gives the distribution of the density gradient which is integrated over the
measurement region to obtain the instantaneous temperature field.

PLANAR LASER INDUCED FLUORESCENCE STUDIES OF LASER INDUCED IGNITION

W. Qin, Y.-L. Chen, C. Parigger and J.W.L. Lewis, The University of Tennessee Space Institute,
Tullahoma, TN 37388 (Presented at the 66th Annual Southeastern Section Meeting of the American
Physical Society, Held in Chapel Hill NC, November 1999).

Laser induced breakdown and ignition of atmospheric pressure mixtures of ammonia, oxygen and inert
species was studied using planar laser induced fluorescence. The spatial and temporal profiles of the
NH and OH radicals were observed following breakdown for a range of mixture fractions. Profiles of
non-igniting and igniting mixtures are presented. The gas dynamic and chemical reaction features are
shown and compared with computational results.

LASER-SPARK IGNITION COMPUTATIONAL MODELING

I.G. Dors, Y.-L. Chen, JW.L. Lewis and C. Parigger, The University of Tennessee Space Institute,
Tullahoma, TN 37388 (Presented at the 66th Annual Southeastern Section Meeting of the American
Physical Society, Held in Chapel Hill NC, November 1999).

Results are presented of modeling laser-spark ignition processes. Our investigations make use of

computational fluid dynamic software from CFD Research Corporation, Huntsville AL, with extensions

specific to laser ignition. Of particular interest is

(1) the modeling of laser pulse energy deposition

(2) the inclusion of high temperature (in excess of 20,000 K) effects such as ionization and dissociation
of gaseous molecules

(3) the transition from pressure dominated to reaction dominated fluid phenomena, and

(4) comparisons with experimental data sets.

The laser pulse energy deposition is described by asymmetric initial conditions, and the temperature-

dependent temporal initiation of multistep, finite-rate reaction models are discussed. Images of the

spatio-temporal evolution of the species concentrations and selected maps that describe the flowfield

are presented.



PREMIXED EDGE-FLAMES UNDER TRANSVERSE ENTHALPY GRADIENTS
J. Daou and M. Matalon, Northwestern University (Presented at the 52nd Annual Meeting of the Division
of Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

We describe flame propagation between two opposed reactive streams which may differ in their
composition and temperature. Attention is focused on the influence of two non-dimensional
parameters: g which represents the difference in the enthalpy of the feed streams, and 1, which
guantifies the ratio between the strain time and a characteristic chemical time. We first present an
analysis of the one-dimensional case consisting of two parallel planar flames of unequal strength. Two
extinction regimes are identified: for values of g smaller than a critical value g*, the flames extinguish
by quenching against each other at the stagnation plane; for g=g* they extinguish while at a finite
distance from each other which increases with g We then describe the propagation of two-dimensional
flame fronts along the stagnation line. The flame front is thus curved under the combined effect of the
flowfield and the transverse enthalpy gradient in the frozen mixture ahead of it; far behind the state of
the gas is that of the pair of flat flames introduced above. The problem is studied numerically and
complemented by an analytical description corresponding to small values of 1. In particular we
describe, for different fixed values of g the evolution of ignition fronts, characterized by a positive
propagation speed, to extinction fronts, characterized by negative speeds, as 1 is increased.

FLAME STABILIZATION IN THE FAR FIELD OF A LAMINAR ROUND JET DIFFUSION FLAME
S. Ghosal, Sandia National Laboratories (Presented at the 52nd Annual Meeting of the Division of Fluid
Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

A lifted flame stabilized in the far field of a round laminar jet is considered. Using recent developments
in the theory of triple flames, and the Landau-Squire solution for a nonreacting laminar round jet, a
transcendental equation is derived for the lift-off height. This equation is shown to have stable
solutions if the Schmidt number is greater than unity but no stable solutions if the Schmidt number is
less than unity. In the former case, conditions for blowout are obtained.

THE FLOW STRUCTURE OF A PREMIXED JET FLAME CONTROLLED BY COUNTERFLOW

L. Lourenco and E. Koc-Alkislar, Fluid Mechanics Research Laboratory, FSU/FA&MU (Presented at the
52nd Annual Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New
Orleans LA, November 1999).

The nature of the shear layer mixing within the first few jet diameters influences the flame stability.
The promising approach to free shear layer control is the exploitation of the inherent instability of the
flow to render a global flow response, thereby eliminating the need for externally driven actuators. The
global instability of the flow can be accomplished by means of establishing a countercurrent shear layer
that is established by the introduction of a reverse flow around the perimeter of an axisymmetric jet at
the nozzle exit. A maximum blow-off velocity (U,) of 42 m/s was achieved at a suction velocity (U,) of
1.8 m/s. The boundaries of the flame stabilization region were obtained by observing the upper and
lower limits of the velocity ratio R=(U,-U,)/(U,;+U,) at a fixed equivalence ratio. The flow structure of
the premixed flame was described using the instantaneous velocity and temperature field
measurements obtained using PIv and Laser Speckle Displacement techniques. Averaged velocity fields
show, that at the presence of counterflow, RMS fluctuation velocity was higher than that of flame
without counterflow. This increased velocity fluctuation level was attributed to mixing enhancement. A
further testimony for the enhanced mixing was the reduction of mean temperature with the application
of suction.



UNSTEADY EXTINCTION BEHAVIOR OF COUNTERFLOW DIFFUSION FLAMES: EXPERIMENTS AND MODELING
V. Santoro, A. Linan and A. Gomez (Presented at the 52nd Annual Meeting of the Division of Fluid
Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

The interaction of a single vortex in gaseous methanol counterflow diffusion flames was studied. The
dimensional of the vortices was chosen to minimize curvature effects. Formaldehyde induced
fluorescence was used as a complementary marker of the flame, phase-locked LDv was used to measure
the instantaneous strain rate on the flame centerline. Under vortex excitation, localized wrinkling in
the vicinity of the centerline was observed that, for sufficiently strong vortices, yielded local extinction,
with the development of a ‘hole’ in the middle of the flame. We observed that the strain rate required
for the unsteady extinction proved to be much higher than the ‘quasi-steady’ counterpart. A
phenomenological explanation will be presented based on the characteristic time scales of the problem.
Moreover, a simplified mathematical model will be used to quantify the effects of unsteady strain rates
on diffusion flames.

MODEL PREDICTION OF TURBULENT PREMIXED FLAMES FROM THE FLAMELET TO THE THIN REACTION
REGIME

S. Menon and V. Sankaran, Georgia Institute of Technology (Presented at the 52nd Annual Meeting of the
Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

The structure of turbulent premixed flame has many facets in practical combustors due to widely
varying turbulence-chemistry interactions that can occur. Premixed combustion in the flamelet, the
corrugated flamelet and the distributed reaction (recently called the thin reaction) regimes can coexist
within the same device. Models used within large-eddy simulation (LES) methodology to simulate
practical systems must therefore be able to predict these space- and time-varying flame structure and
propagation characteristics without requiring ad hoc changes. Here, the linear-eddy model (LEM)
developed earlier for the flamelet regime has been extended and used to simulate premixed flames over
the entire parameter space. A 15-step, 19-species methane/air mechanism has been used in the In-situ
Adaptive Tabulation (ISAT) procedure to investigate premixed flame structure from the flamelet to the
thin reaction regime without any ad hoc modifications. Qualitative and quantitative comparison with
experimental observations show that the LEM is capable of capturing the flame structure in both
flamelet and thin reaction regimes. This confirms its viability as a practical model for use within LES.

RESOLUTION REQUIREMENTS FOR SCALAR DISSIPATION MEASUREMENTS IN TURBULENT JETS AND FLAMES
W. Pitts, National Institute of Standards and Technology (Presented at the 52nd Annual Meeting of the
Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

Scalar dissipation, defined as twice the product of the molecular diffusion coefficient and the local
gradient of the mixture fraction dotted with itself, characterizes molecular mixing rates in turbulent
flows and has a central role in turbulent combustion modeling. Experimental measurements require
sufficient resolution to ensure that the local scalar gradient is effectively constant in time and space.
Traditionally, it was argued that it was necessary to resolve spatial features on the order of size of the
Batchelor scale, the product of the Kolmogorov scale and the inverse square root of the Schmidt
number, which are typically a few hundred micrometers for laboratory flows. More recently, it has been
suggested that the required spatial resolution may be 12-25 times larger than the Batchelor scale.
Relaxation of the resolution requirements by such large factors would allow measurements with greatly
improved signal-to-noise ratios. Unfortunately, recent experiments, including scalar dissipation
measurements along a line in an axisymmetric jet of propane into air at the National Institute of
Standards and Technology, have shown that the larger estimates for the required spatial resolution will
result in partial averaging of the scalar dissipation. Taken together, the studies suggest that in order to
fully capture scalar dissipation fluctuations the spatial resolution must be no larger than 2-3 times the
Batchelor scale.



THE ROLE OF COMBUSTION IN DIFFUSION FLAME-VORTEX RING INTERACTION
S.-J. Chen and W.J.A. Dahm, The University of Michigan (Presented at the 52nd Annual Meeting of the
Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

We experimentally investigate flame-vortex interactions as an idealized representation of the coupling
between fluid dynamics and combustion in turbulent diffusion flames under conditions that allow the
elementary processes to be carefully investigated. Our configuration involves the rollup and burning of
an initially flat diffusion flame in a laminar vortex ring formed by impulsively issuing fuel from a
round nozzle into an oxidizer environment. Results are obtained under microgravity conditions for
propane, ethane, methane fuels, as well as propane diluted with nitrogen, burning in air at atmospheric
pressure. With similar ring circulation and fuel volume, the higher sooting propensity of propane rings
produced larger radiant losses than the other cases, resulting in a fundamental change in the flame
shape. Theoretical fuel consumption time based on simple spherical diffusion flame model agrees well
with observed burnout time for most cases. However, trajectories of burning rings do not agree very
well with either the inviscid and viscous models of vortex ring translation; effects of heat release must
evidently be incorporated through a time varying viscosity. The observations help clarify certain
aspects of the coupling between the fluid dynamics and combustion processes in flame-vortex
interactions, leading to an improved understanding of turbulent diffusion flames.

NUMERICAL SIMULATION OF A REACTING VORTEX RING USING DETAILED CHEMICAL KINETICS
C. Safta and C.K. Madnia, SUNY-Buffalo (Presented at the 52nd Annual Meeting of the Division of Fluid
Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

A DNSs study is conducted to examine the laminar flame-vortex interactions in a reacting vortex ring
using ‘realistic’ chemical kinetics. The set of equations solved is the compressible multi-species reacting
flow equations comprising conservation of mass, linear momentum, energy, and species mass fractions.
Transport properties for pure species were evaluated using thermo-molecular databases provided by
the Chemkin library. The mixture average formulation was used to evaluate the transport properties
for the mixture. Methane combustion was simulated using GRI-Mech v1.2 kinetic model. The vortex
ring was generated by a brief discharge of fuel through a round orifice which enters a quiescent
ambient with the chemical composition of air. By adjusting the ratio of the ambient and fuel
temperatures, the ignition delay time was controlled. The detailed kinetic mechanism will be examined
to determine the ignition paths for this unsteady configuration. Time dependent correlations between
fundamental parameters such as stoichiometry, heat release rate, hydrodynamic and chemical variables
will be investigated to find the most appropriate flame observables for unsteady methane diffusion
flames.

POTENTIAL BENEFITS OF USING COUNTERFLOWING SHEAR LAYERS IN PREMIXED COMBUSTION APPLICATIONS
D.J. Forliti, R.D. Gillgrist and P.J. Strykowski, University of Minnesota (Presented at the 52nd Annual
Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA,
November 1999).

Linear stability analysis suggests that counterflowing shear layers are more unstable than co-flowing or
single stream (jet) shear layers. The instability of counterflowing shear layers can be exploited to
control mixing processes. A Particle Image Velocimetry study was conducted to investigate the
turbulent characteristics of two mixing configurations: a single stream and a counterflowing shear
layer. A 100 percent increase in the turbulence intensity and an increase in the turbulent structure
size, for example integral scale, is observed for a moderate level of counterflow. However, an
examination of the rms strain rate profiles across the shear layers show comparable levels of peak
strain rate. The ability to increase the turbulence intensities and scales without increasing strain would
be advantageous in premixed combustion systems, where straining causes a reduction in the turbulent
flame speed or may lead to flame quenching.



DIFFERENTIAL DIFFUSION EFFECTS IN TURBULENT HYDROGEN/OXYGEN NONPREMIXED FLAMES

T.K. Grimmett and K.K. Nomura, University of California, San Diego (Presented at the 52nd Annual
Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA,
November 1999).

The effects of differential diffusion in a turbulent hydrogen/oxygen nonpremixed flame are investigated
using direct numerical simulation. A generalized Burke-Schumann formulation that allows for differing
species mass and thermal diffusivities as well as finite-rate chemistry is used in the simulations. The
formulation is based on a three-step reduced mechanism which assumes partial equilibrium of the two-
body chain-carrying reactions yielding an infinitely fast radical-production step, and considers the
finite rates of the three-body radical-recombination reactions. This results in a chemical mechanism
with H as the only intermediate species. The flowfield is incompressible decaying homogeneous
isotropic turbulence (variable density effects are neglected). The initial scalar fields represent reactants
which are segregated except for a thin mixed layer where a radical pool is established. The preferential
diffusion of the fuel H, and intermediate species H are considered. The effects of Damkohler number
and nonunity Lewis number on global quantities, conditional averages, and instantaneous values are
discussed. Comparisons are made with the limiting case of a single-step, infinite rate reaction.

FuLLY-MODULATED DIFFUSION FLAMES

H. Johari, J.C. Hermanson and J.E. Usowicz, Worcester Polytechnic Institute (Presented at the 52nd
Annual Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans
LA, November 1999).

Fully-modulated, turbulent diffusion flames were studied experimentally utilizing ethylene as fuel. A
fast solenoid valve was used to fully modulate (completely shut-off) the fuel flow. The fuel was released
from a 2 mm nozzle into quiescent, ambient air with injection times ranging from 0.75 to 750 ms. The
small nozzle and short injection times are required for future tests of pulsed flames under microgravity
conditions. The very short injection times resulted in small injected fuel volumes and compact puffs
that burned very rapidly. As the injection time and fuel volume increased, puffs were transformed into
elongated flames resembling starting jets. The flame length of elongated pulses were comparable to
that of steady flow. In the case of non-interacting compact puffs, the flame length scales linearly with
the cube root of the injected volume. When the successive fuel puffs interact due to a fuller duty cycle,
the flame length increases in comparison with the individual puffs. The effects of interaction of
successive elongated pulses on the flame length were quite small. The effect of Reynolds number on the
length of pulsed flames was examined by varying the injection velocity while keeping the injected
volume fixed. Over the range of 2000 to 10,000, Reynolds number had only a weak influence on the
flame length of non-interacting puffs.

EFFECTS OF HEAT RELEASE AT THE SMALL SCALES OF TURBULENT FLOWS
J.A. Mullin and W.J.A. Dahm, The University of Michigan (Presented at the 52nd Annual Meeting of the
Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

Effects of density changes due to heat release by exothermic reactions in turbulent flows are known to
alter the outer variable scalings, and thereby affect the resulting entrainment and mixing rates
achieved by the flow, even in the absence of any buoyancy effects. There are additional effects of heat
release at the small scales of reacting turbulent flows, due among other things to changes in the
transport properties of the fluid with temperature, and to the volume source field induced by
dilatation. The significance of these heat release effects at the small scales is not known. It is the latter
effect that is considered here. We present results from simultaneous PIV and CH PLIF imaging
measurements in turbulent jet diffusion flames that resolve the small scales of the flow. Regions of
exothermicity as marked by CH concentration fields are compared with those identified by dilatation fields
from the PIvV measurements. Effects of anisotropy in vector orientations are accounted for, and the resulting
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comparisons of the velocity gradients induced by the vorticity field and by the dilatation field are obtained.
These provide direct insights into the relative significance of dilatation effects in exothermic turbulent
reacting flows.

HEAT RELEASE EFFECTS IN NONPREMIXED TURBULENT COMBUSTION

C. Pantano and S. Sarkar, University of California San Diego (Presented at the 52nd Annual Meeting of
the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November
1999).

In high-speed propulsion, density changes due to changes in composition and heat release become
important. Direct numerical simulation is used to study the temporally evolving turbulent shear layer
with nonpremixed combustion in a methane/air mixture. The effect of heat release on the growth rate
of the shear layer and turbulence intensities is addressed. Scalar statistics and conditional averages of
the scalar dissipation are also analyzed.

EXAMINATION OF THE ASSUMED BETA PDF SUBGRID-SCALE MODEL FOR NONPREMIXED TURBULENT
COMBUSTION WITH HEAT RELEASE

C. Wall, B.J. Boersma and P. Moin, Center for Turbulence Research, Stanford University (Presented at the
52nd Annual Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New
Orleans LA, November 1999).

The assumed beta distribution model for the subgrid-scale probability density function (PDF) of
mixture fraction in the large eddy simulation of nonpremixed, turbulent combustion is tested a priori
for a flow having significant heat release (density ratio of 5). The assumed beta distribution is tested as
a model for both the subgrid-scale PDF and the subgrid scale Favre PDF of mixture fraction. The betal
model is found to be successful in approximating both types of PDF. To estimate the subgrid-scale
variance of mixture fraction, which is required by the beta model, both a scale similarity model and a
dynamic model are used. Predictions from the dynamic model are found to be more accurate. Even
with the dynamic model, however, the primary limitation of the beta model is found to be the ability to
accurately predict subgrid-scale variance.

A SUBGRID SCALE MODEL FOR SCALAR MOMENTS ENCOUNTERED IN TURBULENT COMBUSTION

S. Sarkar and C. Pantano, University of California San Diego, and L. Shao, LMFA, Ecole Centrale, Lyon,
France (Presented at the 52nd Annual Meeting of the Division of Fluid Dynamics of the American Physical
Society, Held in New Orleans LA, November 1999).

The reaction rate term and radiation heat transfer term in combustion studies involve nonlinear
functions of a scalar. Filtering of these nonlinear functions required in large eddy simulations of
turbulent combustion leads to unknown subgrid terms. A new model is proposed for the subgrid
contribution. The model is found to perform well when predictions of higher moments of the scalar are
compared with exact values available from direct simulation of a turbulent shear layer.

LARGE-EDDY SIMULATION OF A TURBULENT PILOTED METHANE/AIR DIFFUSION FLAME

H. Pitsch and H. Steiner, Center for Turbulence Research, Stanford University (Presented at the 52nd
Annual Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans
LA, November 1999).

In the present study, Large-Eddy Simulations for a turbulent, piloted methane/air diffusion flame have
been performed and the results are compared to experimental data by Barlow et al. The Smagorinsky
model is used to obtain the eddy viscosity, where the Smagorinsky constant is obtained by the Dynamic
Model. The Lagrangian Flamelet Model is applied to describe turbulence-chemistry interactions. The
model follows a conserved scalar approach, where the resolved mass fractions of chemical species are
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evaluated using a presumed pdf of the mixture fraction. The pdf is assumed to follow a b-function,
depending on the resolved mixture fraction and its subgrid-scale variance, which is also modeled using
the Dynamic Procedure. In order to solve the unsteady flamelet equations, the temporal development
of the scalar dissipation rate has to be specified from the solution of the turbulent flowfield. In the
present model, the conditional average of the scalar dissipation rate as a function of the axial distance
from the nozzle is computed from the spatially filtered scalar dissipate rate, which is expressed in
terms of the eddy diffusivity and the gradient of the resolved mixture fraction following the model of
Girimaji et al.

THE PROGRESS-VARIABLE APPROACH FOR LARGE EDDY SIMULATION OF NON-PREMIXED COMBUSTION
C.D. Pierce and P. Moin, Stanford University (Presented at the 52nd Annual Meeting of the Division of
Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

A method is proposed for introducing a progress scalar into flamelet models for large eddy simulation
of nonpremixed combustion. One-dimensional steady flamelets, which can be inexpensively computed
with arbitrarily complex chemistry and multicomponent transport, are parameterized by the progress
variable instead of the scalar dissipation rate. Transport equations are solved for both the mixture
fraction and the progress variable, where the source term for the progress scalar is determined from
the flamelet solutions. This process automatically creates a one-step reduced mechanism based on the
flamelet approximation and allows for a better representation of ignition and extinction phenomena.
Large eddy simulations, based on the variable density momentum and scalar transport equations with
dynamic subgrid-scale models for subgrid stress, scalar flux, and scalar variance, are performed for a
piloted, methane/air jet (Sandia Flame D) and a coaxial jet combustor with swirl. Detailed comparisons
are made with experimental data.

SOME ISSSUES IN THE USE OF LAMINAR FLAMELET MODEL IN LES SIMULATIONS

X. Cai and F. Ladeinde, Aerospace Research Corp., L.l., P.O. Box 1527, Stony Brook, NY 11790, and
B. Sekar, AFRL/PRTC, Wright-Patterson AFB, OH 45433 (Presented at the 52nd Annual Meeting of the
Division of Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

The usefulness of laminar flamelet model has been well demonstrated by Peters and his co-workers for
RANS or k-1 turbulence modeling of pollutant emission and ignition delay for nonpremixed reacting
flow. Its extension to large eddy simulations has been reported recently by Cook and Riley. As the input
to Cook and Riley's model includes the filtered mixture-fraction variance and dissipation rate, which
are unavailable from the traditional LES models, significant efforts have been devoted to model these
terms. However, a fundamental quantity of the laminar flamelet theory is the mixture-fraction
dissipation rate conditioned on its stoichiometric value, instead of simply the filtered dissipation rate.
Hence a connection is required between the conditional and unconditional dissipation rate. Even
though counterflow-like structures are scarcely found in turbulent flows, their existence has been
assumed in order to provide the required connection. Without using this counterflow assumption, the
current work proposes a new model that connects the conditional dissipation rate with the filtered one,
using mapping-closure PDF equations. Its performance is discussed, as are the effects on the
construction of the model tables in the steady laminar flamelet procedures.
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A PDF METHOD FOR TURBULENT MIXING AND COMBUSTION ON THREE-DIMENSIONAL UNSTRUCTURED
DEFORMING MESHES

D.C. Haworth, Department of Mechanical and Nuclear Engineering, The Pennsylvania State University,
and S. Subramaniam, Mechanical & Aerospace Engineering, The State University of New Jersey, Rutgers
(Presented at the 52nd Annual Meeting of the Division of Fluid Dynamics of the American Physical
Society, Held in New Orleans LA, November 1999).

A hybrid Lagrangian/Eulerian methodology is described for numerical simulation of turbulent mixing
and combustion processes in arbitrary three-dimensional geometric configurations. Key numerical
issues are addressed including mean estimation and particle/mesh interpolation, particle tracking
through unstructured meshes, and particle number density control. The methodology is demonstrated
via simulations of turbulent freon/air mixing on an unstructured three-dimensional deforming mesh
representing an idealized reciprocating IC engine. Computed profiles of mean and rms freon mole
fraction show good quantitative agreement with measurements. Inherent advantages of the
Lagrangian/Eulerian pdf approach are demonstrated, compared to Eulerian finite-volume solutions of
an equivalent set of moment equations. Preliminary results with heat release are shown. This work
broadens the accessibility of PDF methods for practical turbulent combustion systems.

PDF CALCULATION OF SCALAR MIXING LAYER WITH SIMPLE CHEMICAL REACTIONS

T. Kanzaki, Central Research Institute of Electric Power Industry, and S.B. Pope, Cornell University
(Presented at the 52nd Annual Meeting of the Division of Fluid Dynamics of the American Physical
Society, Held in New Orleans LA, November 1999).

A joint velocity-composition-turbulent frequency PDF(JPDF) model is used to simulate reactive mixing
layer in a grid-generated turbulence with the influence of second-order irreversible chemical reactions.
To investigate the effects of molecular mixing, a gas flow and a liquid flow are simulated. For a gas
flow, the oxidation reaction (NO+0O,;® NO,+0,) between nitric oxide (NO) and ozone (O,) is used. For
a liquid flow, the saponification reaction (NaOH+HCOOCH,® HCOONa+CH;OH) between sodium
hydroxide (NaOH) and methyl formate (HCOOCH,) is used. Both cases are moderately fast reactions.
Therefore, reactive scalar statistics are affected by turbulent mixing. The results of calculation are
compared with experimental data of Komori et al. (1994) and Bilger et al. (1991).

ON THE DEVELOPMENT OF A FLAME WRINKLING LES COMBUSTION MODEL

C. Fureby, FoA Defence Research Establishment, S-17200, Stockholm, Sweden (Presented at the 52nd
Annual Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in New Orleans
LA, November 1999).

Turbulent combustion is a complex process that affects everyday life. The quest to understand the
physical processes is continual and one aspect is the search for improved computational models. A
promising approach for simulating turbulent reacting flows of practical interest is Large Eddy
Simulation (LES). The philosophy behind LES is to explicitly simulate the large scales of the flow,
directly affected by boundary conditions, whilst modeling the smaller scales of the flow. The LES
equations are derived by filtering the reacting Navier Stokes equations. The effects of the unresolved
eddies appear as additional unknown terms in the LES equations that must be modeled. Subgrid models
for non-reacting LES have previously been developed but few extensions to reacting flows have been
made since the additional closure problems arising from combustion related terms are difficult to
model. This presentation focuses on the development and application of a flame-wrinkling LES
combustion model in which transport equations for a reaction coordinate, a modeled flame-wrinkling
density and the laminar flame speed are solved. The unresolved transport terms in the momentum and
energy equations are not unique to reacting flows and are modeled by a one-equation eddy-viscosity
model. A centered second order accurate finite volume based scheme is used to solve the governing
equations. The model is here applied to a lean premixed propane/air flame stabilized behind a
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triangular shaped flameholder. Besides comparing with experimental data a discussion of different
modes of combustion found to occur in this combustor will be presented.

LARGE EDDY SIMULATION OF A TURBULENT BUOYANT PLUME
P.E. Desjardin, Sandia National Laboratory (Presented at the 52nd Annual Meeting of the Division of
Fluid Dynamics of the American Physical Society, Held in New Orleans LA, November 1999).

Large Eddy Simulations of a helium/air turbulent plume are conducted in order to investigate the
buoyancy induced vorticity production mechanisms of this flow. The inlet condition of the plume
consists of a low velocity (0.35 m/s) 1 m diameter helium jet emitting upwards into air. This flow
configuration is chosen to best match the experimental conditions of the non-reacting helium plume
experiments taken at Sandia's FLAME facility. The compressible form of the Favre filtered Navier
Stokes, species and energy equations are closed using localized dynamic Smagorinsky subgrid models.
Numerical integration is performed using AUSM+ flux vector splitting that employs fifth order upwind
biased interpolating stencils and advanced in time using second order Runge-Kutta along with pressure
gradient scaling for improved temporal stability. The code uses MPI domain decomposition and is run
on Sandia’s Ascl red massively parallel computer. Results from the simulations highlight the buoyancy
induced vorticity generation and entrainment properties of these flows and the effect of filter width on
subgrid modeling. Comparisons to experimental data will be made whenever possible.

EFFECTS OF STRETCH ON CONFINED PREMIXED FLAMES

J.K. Bechtold, New Jersey Institute of Technology, and M. Matalon, Northwestern University (Presented
at the 52nd Annual Meeting of the Division of Fluid Dynamics of the American Physical Society, Held in
New Orleans LA, November 1999).

The flame speed of a premixed flame is known to depend on curvature and local flow conditions, that is
stretch. For thin flames in unconfined environments, both theory and experiment predict a linear
relationship between flame speed and stretch, and the sensitivity of this dependence is given in terms
of the Markstein number. Here we present some new theoretical predictions regarding stretch effects
on premixed flames in enclosed vessels. Specifically, we derive an expression for flame speed in a
constant volume vessel. The inherent unsteadiness associated with the increasing pressure gives rise to
a more complicated expression for flame speed. We find that flame propagation is strongly influenced
by geometry, and the corresponding ‘Markstein numbers’ must be interpreted differently from the
constant pressure case. We use our model to examine both the planar and spherical geometries, and
comparisons are made to recent experimental measurements.

TURBULENCE LENGTH-SCALES IN A FAN-STIRRED COMBUSTION BOMB, MEASURED VIA PARTICLE-IMAGING
VELOCIMETRY

V. Sick and M. Hartman, Department of Mechanical Engineering and Applied Mechanics, University of
Michigan (Presented at the 52nd Annual Meeting of the Division of Fluid Dynamics of the American
Physical Society, Held in New Orleans LA, November 1999).

Combustion experiments are prepared in a fan-stirred reaction bomb that provides internal combustion
engine conditions. The experiments aim at the understanding of flame-turbulence interaction. To
mimic in-cylinder flow conditions the turbulence properties have to be similar as in engines. The
combustion bomb has a near spherical volume of approximately 0.1 m diameter. Turbulence is
generated with four fans. Before actual combustion experiments can take place, the turbulence
properties as a function of fan speed, that is energy input are studied. A particle-imaging velocimetry
setup is used to measure turbulence length scales in the combustion bomb. Air at ambient pressure and
temperature is seeded with high temperature dried MgO particles. A double-pulsed Nd:YAG laser at
30 mJ per pulse flash-illuminates a plane of 10 mm height in the center of the bomb. Pulse separation
and laser sheet thickness are chosen to guarantee proper detection of the maximum velocities of
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approximately 10 m/s. A progressive scan ccd camera is used to record the scattering images and data
are then processed to yield two-dimensional vector fields. Up to several hundred images per fan speed
setting are recorded and mean and rms velocities are computed from these data. An automated routine
evaluates the correlation function, which is then used to compute the integral length scale and Taylor
scale.

PROPERTIES OF ELECTRICAL BREAKDOWN IN FLAMES
H.S. Uhm, NSWC (Presented at the 41st Annual Meeting of the Division of Plasma Physics of the
American Physical Society, Held in Seattle WA, November 1999).

Properties of electrical discharge in flames and influence of plasma electrons on gas neutrals are
investigated by making use of the ionization cross section of air. An analytical expression of air
ionization rate is obtained from tabulated data of the ionization cross section of oxygen and nitrogen,
and is compared with air ionization rate measured with the applied electric field. The influence of gas
temperature on electrical discharge properties is investigated by making use of electron energy-gain in
the electric field. Electrical breakdown occurs whenever ionization of neutrals dominates the electron
attachment of oxygen molecules. It is found that the breakdown electric field in flames is inversely
proportional to the flame temperature T, thereby easily generating plasmas in flames. A swarm of low-
energy electrons in flames would allow a significant population of electronically excited states of flame
molecules to be formed. The analysis shows that the electronic excitation of flame molecules may also
considerably reduce the breakdown field. Plasma electrons generate atomic oxygen by the electron
attachment of oxygen molecules in high-pressure flames. An example calculation shows that more than
63 percent of oxygen molecules are converted into atoms within 760 ns dwelling time for the plasma
with density of n,=1013 cm™® and temperature of T, 2.5 eV. Oxygen atoms are the most reactive
radicals in flames for material oxidation.

COLLISIONAL DEACTIVATION OF Ba(5d7p®D,) BY RARE GASES
J. Smedley, S. Coulter, E. Felton and K. Zomlefer, Bates College (Presented at the Fall Meeting of the New
England Section of the American Physical Society, Held in Colby College, Waterville ME, November 1999).

Collisional deactivation of the (5d7p°D,) state of Ba by rare gases is studied by time- and wavelength-
resolved fluorescence techniques. A pulsed, frequency-doubled dye laser at 273.9 nm excites the
(5d7p°D,) state from the ground state, and fluorescence at 364.1 and 366.6 nm from the (5d7p°D;-
6s5d°D;) and (5d7p°D;-6s5d°D,) transitions, respectively, is monitored in real time at low densities of
rare gas to obtain the deactivation rate constants. At 835 K these are:

He = 1.69(x0.08)x10 °cm?3s™*

Ne = 3.93(x0.14)x10™*°

Ar = 4.53(x0.15)x10™*°

Kr = 4.64(x0.13)x10™*°

Xe = 5.59(+0.22)x10 *°
From time-resolved (5d7p°D,;) emission in the absence of rare gas and from the intercepts of the
guenching plots, the radiative lifetime of this state is determined to be 100(x1) ns. From wavelength-
resolved emission in pure Ba vapor at 364.14 and 366.57 nm, the ratio of A-coefficients for the
(5d7p®D,-6s5d°D,) and (5d7p°D;-6s5d°D,) transitions, respectively is found to be 4(x1). Using time- and
wavelength-resolved emission with a low background pressure of rare gas, radiative lifetimes of several
near-resonant states are determined from the exponential rise of their fluorescence signals. Integrated
fluorescence signals are used to infer the relative cross sections for population transfer from the
(5d7p°D,) state to thirteen near-resonant states.
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FORMATION OF LiH BY FAR-WING SCATTERING OF THE Li(2p)+H, COMPLEX

S. Bililign and T. Robinson, Department of Physics, North Carolina A&T State University (Presented at
the 66th Annual Southeastern Section Meeting of the American Physical Society, Held in Chapel Hill NC,
November 1999).

The interaction of excited alkali atoms with H,, including both chemical reactions and competitive
nonreactive energy transfer are interesting and important processes for study. The simple quasi-one
electron nature of the alkali atoms makes detailed theoretical analysis feasible. The high lying states of
alkalis are quite hydrogen like. Thus these metal hydrogen systems are useful proving grounds for testing
both qualitative theoretical dynamical models and our physical intuition of excited state molecular
dynamics. The formation of the LiH from the 2p state is endothermic by greater than 1000 cm?, thus it
appears that at 515 °C, enough of the Li-H, collision pairs have sufficient relative energy to make it over the
barrier to react and form LiH. Since the reaction proceeds through an endothermic channel, we propose that
by scanning to the blue of resonance we can determine a point, at which fluorescence shuts down, indicating
energy conversion to form LiH. Preliminary experimental results will be presented.

MULTICONFIGURATION MOLECULAR MECHANICS ALGORITHM FOR POTENTIAL ENERGY SURFACES OF
CHEMICAL REACTIONS

Y. Kim, J.C. Corchado, J. Villa, J. Xing and D.G. Truhlar, Department of Chemistry and Supercomputer
Institute, University of Minnesota, Minneapolis, MN 55455 (to Appear in the J. Chem. Phys.).

We present an efficient algorithm for generating semiglobal potential energy surfaces of reactive
systems. The method takes as input molecular mechanics force fields for reactants and products and a
guadratic expansion of the potential energy surface around a small number of geometries whose
locations are determined by an iterative process. These Hessian expansions might come, for example,
from ab initio electronic structure calculations, density function theory, or semiempirical molecular
orbital theory. A (2x2) electronic diabatic Hamiltonian matrix is constructed from this data such that,
by construction, the lowest eigenvalue of this matrix provides a semiglobal approximation to the lowest
electronically adiabatic potential energy surface. The theory is illustrated and tested by applications to
rate constant calculations for three gas phase test reactions, namely, the isomerization of
1,3-cis-pentadiene, OH+CH,® H,0+CH;, and CH,CI+CH;F® CH,CI+CH,F.
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TECHNICAL MEETINGS

(Current Additions to this List are Indicated by a Diamond Bullet Marking)

JANUARY 6-8, 2000

4th 1SHMT/ASME HEAT AND MASS TRANSFER CONFERENCE
Pune Maharashtta, India.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (212) 591-7284, Fax (212) 705-7143, http://www.asme.org

JANUARY 9-13, 2000

SYMPOSIUM ON ENERGY ENGINEERING IN THE 21st CENTURY
Hong Kong, China.

Information: Ping Cheng, Department of Mechanical Engineering, Hong Kong, University of
Science and Technology, Clear Water Bay, Kowloon, Hong Kong, (852) 2358-7182, Fax (852)
2358-1543, e-mail: mepcheng@ust.hk, or P. Takahashi, Hawaii Natural Energy Institute,
University of Hawaii, Honolulu, HI 96822, (808) 956-8346, Fax (808) 956-2336, e-mail:
ptakaha@uhccmvs.uhcc.hawaii.edu

JANUARY 9-13, 2000

P1TZER MEMORIAL SYMPOSIUM ON THEORETICAL CHEMISTRY
Berkeley CA.

Information: W.H. Miller, Department of Chemistry, University of California, Berkeley CA
94720, e-mail: pitzer2000@cchem.berkeley.edu

JANUARY 10-13, 2000

38th AlAA AEROSPACE SCIENCES MEETING AND EXHIBIT
Reno NV.

Meeting has Symposia on:
- Aeroacoustics
Aerodynamic Measurement Technology
Applied Aerodynamics
Atmospheric Flight Mechanics
Microgravity Science and Space Processing
Plasmadynamics and Lasers
Propellants and Combustion
Aerospace Power Systems
Air-Breathing Propulsion
Fluid Dynamics
Intelligent Systems
Interactive Computer Graphics
Thermophysics


http://www.asme.org

Information: Meetings Department, American Institute of Aeronautics and Astronautics, 1801
Alexander Bell Drive, Suite 500, Reston, VA 20191, (703) 264-7500 or (800) 639-2422, e-mail:
custserv@aiaa.org, http://www.aiaa.org

JANUARY 10-15, 2000

WINTER CONFERENCE ON PLASMA SPECTROCHEM
Fort Lauderdale FL.

Information: R. Barnes, ICP Info Newsletter, P.O. Box 666, Hadley, MA 01003, e-mail:
winterconf@chem.umass.edu

JANUARY 22-28, 2000

PHOTONICS WEST
San Jose CA.

Information: Meetings Department, spPIE, P.O. Box 10, Bellingham, WA 98227, (360) 676-3290,
Fax (360) 647-1445, e-mail: spie@spie.org, http://www.spie.org

FEBRUARY 11-14, 2000

7th LASER APPLICATIONS TO CHEMICAL ANALYSIS MEETING: TOPICAL MEETING OF THE OPTICAL
SOCIETY OF AMERICA
Santa Fe NM.

Topics will Include:
- Application of New Laser Sources to Analytical Spectroscopy
- Diode Laser Applications in Combustion, Industrial and Atmospheric Measurements
- Laser Diagnostics for Combustion
- Laser Based Detection Coupled to Microanalytical Separations
- Microoptical Systems for Chemical Analysis
- Laser Based Detection for High Density Chemical Sensing Arrays
- Development and Applications of Single-Molecule Spectroscopy
- Fluorescence Based Methods for Detection of Individual Bimolecules (Including Imaging)
Information: J.B. Jeffries, Molecular Physics Laboratory, srRI International, 333 Ravenswood
Ave., Menlo Park, CA 94025, (650) 859-6341, Fax (650) 859-6196, e-mail: Jeffries@crvax.srRI.com,
http://'www.osa.org/mtg_conf/2000/lacea/
Deadline: Abstracts Due by September 22, 1999.

MARCH 5-8, 2000

8th INTERNATIONAL CONFERENCE ON NUMERICAL COMBUSTION
Amelia Island FL.

Conference Topics Include:
Turbulence
Kinetics
Detonation
Flames
Pollution
Microgravity


http://www.aiaa.org
http://www.spie.org
http://www.osa.org/mtg_conf/2000/lacea/

Ignition

Applications of Parallel Processing

Tera-scale Computation of Combustion Applications
Material Synthesis

Droplets and Sprays

Heterogeneous Combustion

Energetic Materials (Propellants and Explosives)
Engine and Furnace Combustion

Fires

Adaptive Numerical Methods

Software Engineering for Combustion Applications

Invited Speakers Include:
Premixed Turbulent Combustion: DNS into Modeling, R. Stewart Cant, University of
Cambridge, United Kingdom
Numerical Modeling of Combustion Control in Ramjets, Sergei Frolov, Semenov Institue of
Chemical Physics, Russia
Aerothermochemistry of Flames, Peter Lindstedt, Imperial College, United Kingdom
Experimental Measurements of Solid Propellant Flame Structure for Model Validation,
Timothy Parr, U.S. Naval Air Warfare Center
Some New Developments in Pre-Mixed Gaseous Combustion, Gregory I. Sivashinsky, Tel
Aviv University, Israel
The Impact of the Accelerated Strategic Computing Initiative on Numerical Combustion,
Charles K. Westbrook Lawrence Livermore National Laboratory
Information: Society for Industrial and Applied Mathematics, 3600 University Science Center,
Philadelphia, PA 19104, http://www.siam.org/meetings/

MARCH 5-9, 2000

2000 SPRING NATIONAL MEETING OF THE AMERICAN INSTITUTE OF CHEMICAL ENGINEERS ON
ADVANCED NEW TECHNOLOGIES IN INDUSTRY
Atlanta GA.

Topics will Include:

12th Ethylene Producers Conference

34th Loss Prevention Conference

4th International Conference on Microreaction Technology

3rd International Conference on Refining Processes
Information: W.S. Winston Ho, Meeting Program Chair, Department of Chemical and
Materials Engineering, 177 Anderson Hall, Lexington, KY 40506, (606) 257-4815, Fax (606)
323-1929, e-mail: wsho@engr.uky.edu

MARCH 6-9, 2000

SAE INTERNATIONAL CONGRESS AND EXPOSITION
Detroit MI.

Information: Society of Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale,
PA 15096, (724) 776-4841, Fax (724) 776-5760, e-mail: meetings@sae.org, http://www.sae.org


http://www.siam.org/meetings/
http://www.sae.org

" MARCH 6-9, 2000

25th INTERNATIONAL TECHNICAL CONFERENCE ON COAL UTILIZATION AND FUEL SYSTEMS
Clearwater FL.

Information: B. Sakkestad, Coal Utilization and Fuel Systems Conference Committee, 104
Edith Drive, Rockville, MD 20850, (301)294-6080, Fax (301)294-7480, e-mail:
barbarasak@aol.com, web: coaltechnologies.com

" MARCH 9-11, 2000

JOINT SPRING MEETING OF THE TEXAS SECTIONS OF THE APS, AAPT AND ZONE 13 OF THE SPS
College Station TX.

Information: R.B. Clark, Department of Physics, Texas A&M University, College Station, TX
77843, (409) 845-3332, Fax (409) 845-2590, e-mail: rboc@tamu.edu, http://www.aps.org/meet/TSS00/

MARCH 12-14, 2000

ASTM COMMITTEE E-13 ON MOLECULAR SPECTROSCOPY
New Orleans LA.

Information: G. Collins, ASTM, (610) 832-9715, Fax (610) 832-9635, e-mail: gcollins@astm.org,
http://'www.astm.org

MARCH 12-17, 2000

THE PITTSBURGH CONFERENCE, PITTCON 2000
New Orleans LA.

Information: The Pittsburgh Conference, 300 Penn Center Boulevard, Suite 332, Pittsburgh, PA
15235, (412) 825-3220, Fax (412) 825-3224, e-mail: pittconinfo@pittcon.org, http://www.pittcon.org/

MARCH 13-14, 2000

SPRING MEETING OF THE WESTERN STATES SECTION OF THE COMBUSTION INSTITUTE
Colorado School of Mines, Golden CO.

Information: W.J. Pitz, L-353, Lawrence Livermore National Laboratory, P.O. Box 808,
Livermore, CA 94551, (925) 422-7730, Fax (925) 422-2644, e-mail: pitz@lInl.gov,
http://www.wssci.org/

" MARCH 13-14, 2000

DATA FOR SCIENCE AND SOCIETY: 2nd NATIONAL CONFERENCE ON SCIENTIFIC AND TECHNICAL DATA
Washington DC.

Information: P.F. Uhlir, Director, U.S. National Committee for CODATA, National Research
Council, Rm. 242, 2101 Constitution Avenue, NW, Washington, DC 20418, (202) 334-2688,
Fax (202) 334-2139, e-mail: codataco@nas.edu, http://www.nationalacademies.org/usnc-codata


http://www.aps.org/meet/TSS00/
http://www.astm.org
http://www.pittcon.org/
http://www.wssci.org/
http://www.nationalacademies.org/usnc-codata

MARCH 20-24, 2000

MARCH MEETING OF THE AMERICAN PHYSICAL SOCIETY
Minneapolis MN.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

MARCH 26-30, 2000

SPRING NATIONAL MEETING OF THE AMERICAN INSTITUTE OF CHEMICAL ENGINEERS
Atlanta GA.

Information: Meetings Department, American Institute of Chemical Engineers, United
Engineering Center, 345 East 47th Street, New York, NY 10017, (212) 2705-7338 or (800) 242-
4363, http://www.aiche.org

MARCH 26-31, 2000

219th NATIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
San Francisco CA.

Division of Analytical Chemistry:

- New Frontiers in Analytical Chemistry

- Analytical Problems of the 21st Century

- Limitations of Present Analytical Tools
T.R. Williams, College of Wooster, Wooster, OH 44691, (330) 263-2115, e-mail:
williams@acs.wooster.edu

Division of Fuel Science:

- Fuel Science in the Year 2000: Where Do We Stand, Where Do We Go From Here?
G.P. Huffman, 533 S. Limestone Street, Suite 111, University of Kentucky, Lexington, KY
40506-0043, (606) 257-4027, Fax (606) 257-7215 e-mail: cffls@pop.uky.edu

- Advances in F-T Chemistry
B.H. Davis, Center for Applied Energy Research, University of Kentucky, Lexington, KY
40511, (606) 257-0251, Fax (606) 257-0302, e-mail: davis@alpha.caer.uky.edu

- Molecular Modeling of Solid-Fuel Reactions
L.R. Radovic, Fuel Science Program, Pennsylvania State University, 217 Academic Projects
Building, University Park, PA 16802, (814) 863-0594, Fax (814) 865-3075, e-mail:
Irr3@psu.edu

- Applications of X-ray and Gamma Ray Techniques in Fuel Science
K.A. Carrado, CHM/200, 9700 S. Cass Avenue, Argonne National Laboratory, Argonne, IL
60439-4831, (630) 252-7968, Fax (630) 252-9288, e-mail: kcarrado@anl.gov

- Particulate Matter and Fossil Fuel Combustion
T.J. Feeley 111, Department of Energy, Federal Energy Technology Center, P.O. Box 10940,
Pittsburgh, PA 15236, (412) 892-6134, Fax (412) 892-5914, e-mail: feeley@fetc.doe.gov

- Solid Fuel Chemistry
F. Huggins, South Limestone Street, Suite 111, University of Kentucky, Lexington, KY 40506,
(606) 257-4045, Fax (606) 257-7215, e-mail: fhuggins@engr.uky.edu

Division of Petroleum Chemistry:
- New Chemistry of Fuel Additives


http://www.aps.org
http://www.aiche.org

D. Daly, Fuel Products, Strategic Technology, Lubrizol Co., 29400 Lakeland Blvd., Wickliffe,
OH 44092, (440) 943-1200 ext. 4261, Fax (440) 943-9022, e-mail: dtd@Ilubrizol.com

- CO, Conversion and Utilization in Refinery and Chemical Processing
C. Song, Pennsylvania State University, 209 Academic Projects Building, University Park, PA
16802, (814) 863-4466, Fax (814) 865-3075, e-mail: csong@psu.edu; A.M. Gaffney, DuPont
Central R&D, Experimental Station, P.O. Box 80262, Wilmington, DE 19880, (302) 695-1800,
Fax (302) 695-8347, e-mail: anne.m.gaffney@usa.dupont.com

Division of Physical Chemistry:
- Physical Chemistry at High Pressure and Temperature
A.P. Alivisatos, Department of Chemistry, University of California, Berkeley CA 94720, (510)
643-7371, Fax (510) 642-6911, e-mail: alivis@uclink4.berkeley.edu; R. Jeanloz, Department of
Geology & Geophysics, University of California, Berkeley CA 94720, (510) 642-2639, Fax (510)
643-9980, e-mail: jeanloz@uclink.berkeley.edu
- Atmospheric Chemistry (Harold Johnston Festschrift)
C.E. Miller, Department of Chemistry, Haverford College, Haverford, PA 19041,
(610) 896-1388, Fax (610) 896-4904, e-mail: cmiller@haverford.edu
- Potential Energy Surfaces: From Polyatomics to Macromolecules
L.X. Dang, EMSL, Pacific Northwest National Laboratory, P.O. Box 999, Richland, WA 99352,
(509) 375-2034, Fax (509) 375-6631, Ix_dang@pnl.gov
Information: From the Individual Chairpersons or from Meetings Department, American Chemical
Society, 1155 - 16th Street, NW, Washington, DC 20036, (202) 872-4396, Fax (202) 872-6128, e-mail:
natimtgs@acs.org
Deadline: 4 Copies of 150-Word Abstract (Original on ACS Abstract Form to Symposium Organizer
by November 1, 1999 (Analytical and Physical Chemistry), October 15, 1999 (Fuel and
Petroleum Chemistry).

MARCH 26-31, 2000

CORROSION/2000
Orlando FL.

Information: NACE Headquarters, Meetings Department, P.O. Box 218340, Houston, TX
77218, (281) 228-6200, Fax (281) 228-6300, http://www.nace.org

" APRIL 3-5, 2000

ROYAL SOCIETY OF CHEMISTRY FARADAY DISCUSSION ON MOLECULAR PHOTOIONIZATION
York UK.

Information: K. Muller-Dethlefs, Department of Chemistry, The University of York,
Heslington, York YO105DD, UK, 44(0) 1904 434526, Fax 44(0) 1904 434527, e-mail:
KMD6@York.ac.uk, http://www.rsc.org/pdf/confs/farall5.pdf

APRIL 3-6, 2000

3rd INTERNATIONAL SYMPOSIUM ON TURBULENCE, HEAT AND MASS TRANSFER
Nagoya, Japan.

Information: T. Tsuji, Symposium Secretary, Department of Mechanical Engineering, Nagoya
Institute of Technology, Gokiso-cho, Showa-ku, Nagoya 466-8555, Japan, (81) 52-735-5333,
Fax (81) 52-735-5359, e-mail: tsuji@heat.mech.nitech.ac.jp, http://heat.mech.nitech.ac.jp/thmt3/


http://www.nace.org
http://www.rsc.org/pdf/confs/fara115.pdf
http://heat.mech.nitech.ac.jp/thmt3/

APRIL 3-6, 2000

41st AIAA/ASME/ASCE/AHS/ASC STRUCTURES, STRUCTURAL DYNAMICS AND MATERIALS
CONFERENCE
Atlanta GA.

Information: M. Kamat, School of Aerospace Engineering, Georgia Institute of Technology,
Atlanta, GA 30332, (404) 894-7439, Fax (404) 894-9313, e-mail: manohar.kamat
@aerospace.gatech.edu, or the respective professional society webpages.

APRIL 4-10, 2000

10th INTERNATIONAL CONFERENCE ON HIGH TEMPERATURE MATERIALS CHEMISTRY
Aachen, Germany.

Information: Klaus Hilpert, Forschungszentrum Julich GmbH, Institut fur Werkstoffe der
Energietechnik, Julich, Germany D-52425, (49) 2461 613280, Fax (49) 2461 613699, e-mail:
k.hilpert@fz-juelich.de

" APRIL 7-8, 2000

NEW YORK SECTION SPRING MEETING OF THE AMERICAN PHYSICAL SOCIETY
Corning NY.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

APRIL 8-12, 2000

SPRING TECHNICAL CONFERENCE OF THE ASME INTERNAL COMBUSTION ENGINE DIVISION
San Antonio TX.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (212) 591-7054, Fax (212) 705-7143, http://www.asme.org

" APRIL 10-11, 2000

SPIE'S REGIONAL MEETING ON OPTOELECTRONICS, PHOTONICS AND IMAGING: OPTO SOUTHWEST
Albuquerque NM.

Information: B. Peterson, P.O. Box 10, Bellingham, WA 98227, (360)676-3290, Fax
(360) 647-1445, e-mail: bonnie@spie.org, www.spie.org/info/sw/

APRIL 10-14, 2000

10th INTERNATIONAL IUPAC CONFERENCE ON HIGH TEMPERATURE MATERIALS CHEMISTRY
Aachen, Germany.

Topics will Include:
Synthesis, Properties, and Application of High Temperature Materials
Vaporization, Molecules, and Clusters
Interface Processes (Corrosion, Oxidation, Diffusion)


http://www.aps.org
http://www.asme.org

Technical Processes and Devices at High Temperatures

Thermodynamic and Kinetic Measurements, Modeling and Databases
Information: K. Hilpert, Forschungszentrum Julich GmbH, Institut fur Werkstoffe der
Energietechnick (IWE 1), 52425 Julich, Germany, (49) 2461 61 3280, Fax (49) 2461 61 3699,
e-mail: K.hilpert@fz-juelich.de, http://www.fz-juelich.de/oea/termine.html

APRIL 10-14, 2000

3rd INTERNATIONAL SEMINAR IN FIRE AND EXPLOSION HAZARDS
Lake Windermere, UK.

Information: G. Makhviladze, Centre for Research in Fire and Explosion Studies, University
of Central Lancashire, Preston PR1 2HE, UK, (01772) 893222, Fax (01772) 892916, e-mail:
g.makhviladze@uclan.ac.uk, http://www.uclan.ac.uk/commerc/fire.htm

APRIL 11-13, 2000

GASIFICATION FOR THE FUTURE
Noordwijk, The Netherlands.

Information: J. Black, IChemE's Conference Department, 165-189 Railway Terrace, Rugby,
Warwickshire CV21 3HQ, UK, (44) 1788-578214, Fax (44) 1788-577182, e-mail:
jblack@icheme.org.uk

APRIL 11-14, 2000

5th EUROPEAN CONFERENCE ON INDUSTRIAL FURNACES AND BOILERS
Porto, Portugal.

Information: INFUB c/o Albino Reis, Rua Gago Coutino, 185-187, 4435 Rio Tinto, Portugal, (2)
9734624/9730747, Fax (2) 9730746, e-mail: conference@infub.pt, http://www.infub.pt

APRIL 12-14, 2000
3C STEREO AND HOLOGRAPHIC PIV APPLICATION TO TURBULENCE MEASUREMENTS: EUROMECH
COLLOQUIUM 411

Rouen, France.

Information: M. Trinite, CORIA-UMR 6614, Universite et INSA de Rouen, F-76821 Mont Saint
Aignan Cedex, France, (33) 2-35-14-65-58, Fax (33) 2-35-70-83-84, e-mail: trinite@coria.fr

" APRIL 14-15, 2000

NEW ENGLAND SECTION SPRING MEETING OF THE AMERICAN PHYSICAL SOCIETY
Providence RI.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org


http://www.fz-juelich.de/oea/termine.html
http://www.uclan.ac.uk/commerc/fire.htm
http://www.infub.pt
http://www.aps.org

APRIL 16-18, 2000

SPRING TECHNICAL MEETING OF THE CENTRAL STATES SECTION OF THE COMBUSTION INSTITUTE
Indianapolis IN.

Invited Papers Include:
The Real Sequence of Processes to be Modeled in Diesel Engine Combustion
P.F. Flynn, Cummins Engine Co., Inc.
A Current Perspective on In-Cylinder Turbulent Thermal-Fluids Processes in Spark Ignited
Reciprocating 1Cc Engines
D. Haworth, Pennsylvania State University
Multidimensional Modeling of Reacting Flow in Stationary Combustors
W.A. Fiveland, Combustion Engineering, Inc.
Modeling of Gas-Turbine Combustors
M.S. Anand, Rolls Royce Allison
Information: D.L. Reuss, General Motors R&D, 30500 Mound Road, Warren, MI 48090, (810)
986-0887, Fax (810) 986-0176, e-mail: dreuss@gmr.com
Deadline: Submit Abstract by January 4, 2000, 6-Page Paper by March 1, 2000. Abstracts of
Poster Presentations by February 15, 2000.

APRIL 24-28, 2000

MATERIALS RESEARCH SOCIETY SPRING MEETING
San Francisco CA.

Information: Materials Research Society, Meetings Department, 506 Keystone Drive,
Warrendale, PA 15086, (412) 779-3003, e-mail: info@mrs.org

APRIL 26-30, 2000

2nd INTERNATIONAL CONFERENCE ON ATOMIC AND MOLECULAR DATA AND THEIR APPLICATIONS
Oxford UK.

Information: K. Berrington, e-mail: k.berrington@shu.ac.uk, http://physics.nist.gov/icamdata
APRIL 29-MAY 1, 2000

ANNUAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Long Beach CA.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" MAY 2-4, 2000

HALON OPTIONS TECHNICAL WORKING CONFERENCE
Albuquerque NM.

Information: L. Oliver, The University of New Mexico, 901 University Boulevard SE,
Albugquerque, NM 87106, (505) 272-7250, Fax (505) 272-7203, e-mail: oliver@nmeri.unm.edu


http://physics.nist.gov/icamdata
http://www.aps.org

MAY 7-12, 2000

CLEO/QELS 2000
San Francisco CA.

Information: Meetings Department, American Physical Society, One Physics Ellipse, College
Park, MD 20740, (301) 209-3286, http:/AMww.osa.org/mtg_conf, http://physics.wm.edu/_cooke/dis/dis.html

MAY 8-11, 2000

ASME TURBO EXPO: LAND, SEA AND AIR
Munich, Germany.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (404) 847-0072 or (212) 591-7008, Fax (212) 705-7143,
http://'www.asme.org

MAY 8-11, 2000

UNITED ENGINEERING CONFERENCE ON THE EFFECTS OF COAL QUALITY ON POWER PLANT
PERFORMANCE: ASH PROBLEMS, MANAGEMENT AND SOLUTIONS
Park City UT.

Information: United Engineering Foundation, Meetings Department, Three Park Avenue,
27th Floor, New York, NY 10016, (212) 591-7836, Fax (212) 591-7441, e-mail:
engfnd@aol.com, http://www.engfnd.org/engfnd/conf.html

" MAY 8-12, 2000

INTERNATIONAL CONFERENCE ON INCINERATION AND THERMAL TREATMENT TECHNOLOGIES
Portland OR.

Information: L.B. Cohen, University of California, EH&S, 300 University Tower, Irvine CA
92697, (949) 824-5859, Fax (949) 824-1900, e-mail: Ibarnow@uci.edu

" MAY 9-11, 2000

5th INTERNATIONAL CONFERENCE ON COAL UTILIZATION SCIENCE AND TECHNOLOGY
Budapest, Hungary.

Information: Z. Katona, Department of Energy, Technical University of Budapest, 1111
Budapest, Muegyetem rkp. 3, Hungary, Fax (1) 463-3273, or in the UK, J. Tucker,
44(0) 1242-763361.

MAY 14-19, 2000

197th MEETING OF THE ELECTROCHEMICAL SOCIETY
Toronto, Ontario, Canada.

Topics Include:
- General Session on Corrosion
- Plasma Processing
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- 15th International Conference on Chemical Vapor Deposition
- Sensors for Energy Technologies
Information: http://www.electrochem.org/meetings

MAY 16-19, 2000

33rd MIDDLE ATLANTIC REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Newark DE.

Information: G.L. Trainor, DuPont Pharmaceuticals Co., P.O. Box 80353, Wilmington, DE
19880, (302) 695-3580, Fax (302) 695-8344, e-mail: trainogl@carbon.dmpc.com

" MAY 17-18, 2000

CONFERENCE ON SELECTIVE CATALYTIC AND NONCATALYTIC REDUCTION FOR NO, CONTROL
Pittsburgh PA.

Information: K. Lockhart, FETC Conference Services, 626 Cochrans Mill Road, P.O. Box
10940, MS 922-178C, Pittsburgh, PA 15236, (412) 386-4763, Fax (412) 386-6486, e-mail:
lockhart@fetc.doe.gov

MAY 17-19, 2000

32nd CENTRAL REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Covington KY.

Information: R. D'Alonzo, Procter & Gamble, Sharon Woods Technical Center, 11450 Grooms
Road, Cincinnati, OH 45242, (513) 626-1977, Fax (513) 626-5145, e-mail: dalonzorp@pg.com

" MAY 19-20, 2000

NORTHWEST SECTION MEETING OF THE AMERICAN PHYSICAL SOCIETY
Eugene OR.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

MAY 22-26, 2000

4th MINSK INTERNATIONAL HEAT AND MASS TRANSFER FORUM
Minsk, Belarus.

Information: 1. Gurevich, Secretary of the MIF-Iv Organizing Committee, A.V. Luikov Heat
and Mass Transfer Institute, National Academy of Sciences of Belarus, 15, P. Brovka St.,
Minsk, 220072, Belarus, (375) 17.284-21-36, Fax (375) 17.232-25-13, e-mail: igur@hmti.ac.by,
http://www.itmo.by/forum/forum?7/index.html

11


http://www.electrochem.org/meetings
http://www.aps.org
http://www.itmo.by/forum/forum7/index.html

JUNE 4-7, 2000

32nd GREAT LAKES REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Fargo ND.

Information: G.J. McCarthy, North Dakota State University, Department of Chemistry, Ladd
Hall 104B, Fargo, ND 58105, (701) 231-7193, Fax (701) 231-8883, e-mail:
gmccarth@prarie.nodak.edu

JUNE 4-8, 2000

TURN OF THE CENTURY IN ATOMIC SPECTROMETRY AND ELEMENT ANALYSIS: PAST, PRESENT AND
FUTURE
Interlaken, Switzerland.

Information: G. Vujicic, SASP c/o IwM, Industriestr. 59, Glattbrugg, Switzerland CH-8152, (41)
(0) 1 81057 72, Fax (41) (0) 1 810 09 78, e-mail: gvujicic@swissonline.ch, http://www.sasp.ch/

JUNE 8-10, 2000

JOINT 55th NORTHWEST/16th ROCKY MOUNTAIN REGIONAL MEETING OF THE AMERICAN CHEMICAL
SOCIETY

Idaho Falls ID.

Information: E.G. Meyer, 214 Arts & Sciences, University of Wyoming, Laramie, WY 82071,
(307) 766-5445.

" JUNE 11-12, 2000

16th WORLD PETROLEUM CONGRESS
Calgary, Alberta, Canada

Information: 16th World Petroleum Congress, 1350, 144-4 Avenue SW, Calgary, Alberta,
Canada T2P 3N4, (403) 218-2000, Fax (403) 218-2002, e-mail: cdn.assoc@wpc2000.com, web:
www.wpc2000.com

" JUNE 11-14, 2000

ASME/ZSITS INTERNATIONAL THERMAL SCIENCE SEMINAR
Bled, Slovenia.

Information: 1. Golobic, Faculty of Mechanical Engineering, University of Ljubljana,
Askerceva 6, 1000 Ljubljana, Slovenia, (386) 61-1771420, Fax (386) 61-218567, e-mail:
iztok.golobic@uni-lj.si, or A.E. Bergles, 180 River View Lane, Centerville, MA 02632,
Phone/Fax (508) 790-4873, e-mail: abergles@aol.com, http://www.lItt.uni-lj.si/itss2000/

12
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JUNE 11-15, 2000

SUMMER MEETING OF THE ASME FLUIDS ENGINEERING DIVISION
Boston MA.

Symposia will Include:
- Flows in Manufacturing Processes
Numerical Developments in CFD
Non-Invasive Measurements in Multiphase Flow
Advances in Numerical Modeling of Aerodynamics and Hydrodynamics in Turbomachinery
Erosion Processes
Fluid Flow in Microsystems: Measurement, Analysis, and Applications
Numerical Methods for Multiphase Flows
Experimental and Numerical Flow Visualization and Laser Anemometry

Forums will be Held on the Following Topics:
Finite Element Applications in Fluid Dynamics
Turbulent Flows
Laminar Flows
High Speed Jet Flows
Advances in Fluids Engineering Education
CFD Applications in Automotive Flows
Bifurcation, Instability, and Hysteresis in Fluid Flow
Three-Dimensional Flows
CFD Applications in Large Facilities
Open Forum on Multiphase Flows
Submicron Particle Flows
Fluid Measurements and Instrumentation
Fluid Machinery Forum
Advances in Free Surface and Interface Fluid Dynamics
Simulation of the Interaction of Transportation Vehicles with the Environment
Forum on Developments in cFD Code Verification and Validation
Cavitation and Multiphase Flow Forum

Informatlon Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (212) 705-7037, Fax (212) 705-7143, http://www.asme.org

JUNE 11-15, 2000

48th ASMS CONFERENCE ON MASS SPECTROMETRY AND ALLIED TOPICS
Long Beach CA.

Information: http://www.asms.org
" JUNE 12-16, 2000

55th SYMPOSIUM ON MOLECULAR SPECTROSCOPY
Columbus OH.

Information: T.A. Miller, International Symposium on Molecular Spectroscopy, Department of
Chemistry, The Ohio State University, 120 West 18th Avenue, Columbus, OH 43210.

13


http://www.asme.org
http://www.asms.org

JUNE 14-17, 2000

DIVISION OF ATOMIC, MOLECULAR AND OPTICAL PHYSICS OF THE AMERICAN PHYSICAL SOCIETY
Storrs CT.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

" JUNE 15-17, 2000

JOINT 55th AcS NORTHWEST/16th ROCKY MOUNTAIN REGIONAL MEETING
Idaho Falls ID.

Information: E.G. Meyer or D. Nelson, 214 Arts & Sciences, University of Wyoming, Laramie,
WY 82071, (307)766-5445, Fax (307)766-2697, e-mail: egmeyer@uwyo.edu or
danelson@wyoming.com; T. Allen or F. Stewart, INEEL, P.O. Box 1625, MS 2008, Idaho Falls,
ID 83415, (208)526-8594, Fax (208)526-8541, e-mail: fsf@inel.gov, web site:
http:/www2.ida.net/acsid/norm2000/

JUNE 18-21, 2000

29th NORTHEAST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Storrs CT.

Information: G. Epling, University of Connecticut, 215 Glenbrook Road, Storrs, CT 06269,
(860) 486-3214, Fax (860) 486-2981, e-mail: epling@nucleus.chem.uconn.edu

JUNE 18-22, 2000

ANNUAL MEETING OF THE AIR AND WASTE MANAGEMENT ASSOCIATION
Salt Lake City UT.

Information: Air and Waste Management Association, Member Services, One Gateway Center,
Third Floor, Pittsburgh, PA 15222, (800) 270-3444 or (412) 232-3444, Fax (412) 232-3450,
http://www.awma.org

JUNE 18-23, 2000

OPTICS IN COMPUTING
Quebec City, Quebec, Canada.

Information: Meetings Department, spPIE, P.O. Box 10, Bellingham, WA 98227, (360) 676-3290,
Fax (360) 647-1445, e-mail: spie@spie.org, http://www.spie.org

JUNE 19-20, 2000

CEC/SAE FUELS AND LUBRICANTS SPRING MEETING AND EXPOSITION
Le Palais des Congress, Paris, France.

Information: Society of Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale,
PA 15096, (724) 776-4841, Fax (724) 776-5760, e-mail: meetings@sae.org, http://www.sae.org
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JUNE 19-22, 2000

21st AIAA ADVANCED MEASUREMENT TECHNOLOGY AND GROUND TESTING CONFERENCE: FLUIDS

2000 AND EXHIBIT: 31st AIAA PLASMADYNAMICS AND LASERS CONFERENCE: 34th AIAA

THERMOPHYSICS CONFERENCE

Denver CO.
Information: J.A. Morrow, Department of Aeronautics, United States Air Force Academy,
2354 Fairchild Drive, #6H22, U.S. Air Force Academy, CO 80840, (719) 333-3434, Fax (719)
333-4813, e-mail: MorrowJA.dfan@usafa.af.mil, or http://www.aiaa.org

" JUNE 21-23, 2000

60th PHYSICAL ELECTRONICS CONFERENCE
Baton Rouge LA.

Information: R.L. Kurtz, Department of Physics and Astronomy, 202 Nicholson Hall,
Louisiana State University, Baton Rouge, LA 70803, (225) 388-4028, Fax (225) 388-5855,
http://'www.physicalelectronics.org/

" JUNE 26-30, 2000

INTERNATIONAL WORKSHOP ON UNSTEADY COMBUSTION AND INTERIOR BALLISTICS
St. Petersburg, Russia.

Information: V. Babuk, e-mail: kaf-m1@bstu.spb.su, or babuk@peterlink.ru
JULY 1-7, 2000

WORLDWIDE RENEWABLE ENERGY CONGRESS
Brighton UK.

Information: A. Sayrigh, 147 Hilmanton, Lower Earley, Reading RG6 4HN, UK.
" JULY 9-14, 2000

6th POLISH CONFERENCE ON ANALYTICAL CHEMISTRY
Gliwice, Poland.

Information: 6th Polish Conference on Analytical Chemistry, Department of Analytical and

General Chemistry, Silesian Technical University, ul. M. Strzody 9, 44-100 Gliwice, Poland,

phone/fax 48-32-237-12-05, e-mail: analityk@zeus.polsl.gliwice.pl, http:/AMww.polsl.gliwice.pl/ _analityk
" JULY 10-13, 2000

10th INTERNATIONAL SYMPOSIUM ON APPLICATIONS OF LASER TECHNIQUES TO FLUID MECHANICS
Lisbon, Portugal.

Information: M.V. Heitor, Department of Mechanical Engineering, Instituto Superior Tecnico,

Av. Rovisco Pais, 1049-001 Lisboa, Portugal, (351) 1-841-7379/7732, Fax (351) 1-849-6156,
e-mail: llaser@in3dem.ist.utl.pt, http://in3.dem.ist.utl.pt/lisboa-laser

15


http://www.aiaa.org
http://www.physicalelectronics.org/
http://www.polsl.gliwice.pl/
http://in3.dem.ist.utl.pt/lisboa-laser

JULY 16-19, 2000

36th AIAA/ASME/SAE/ASEE JOINT PROPULSION CONFERENCE AND EXHIBIT ON PROPULSION: THE
KEY TO EXPLORING NEW WORLDS
Huntsville AL.

Information: B. Noblitt, Conference General Chair, TRW, Suite 1231, 303 Williams Avenue,
Huntsville, AL 35801, (256) 533-3714, Fax (256) 533-0137, e-mail: bobby.noblitt@trw.com, or
http://'www.aiaa.org/calendar

" JULY 16-20, 2000

8th INTERNATIONAL CONFERENCE ON LIQUID ATOMIZATION AND SPRAY SYSTEMS
Pasadena CA.

Information: D. Talley, USAF Research Laboratory, AFRL/PRSA, 10 East Saturn Boulevard,
Edwards AFB, CA 93524, (661) 275-6174, Fax (661) 275-6245, e-mail: douglas_talley@ple.af.mil,
http://www.iclass2000.uci.edu/

" JULY 17-20, 2000

10th BIENNIAL NATIONAL ATOMIC SPECTROSCOPY SYMPOSIUM OF THE ROYAL SOCIETY OF
CHEMISTRY
Sheffield, UK.

Information: P. Krause, Centre for Analytical Science, Dainton Building, Brookhill, Sheffield,
S3 7HF, UK, 44(0) 114-222-3652, Fax 44(0) 114-222-3650, e-mail: p.krause@sheffield.ac.uk,
http://www.rsc.org/lap/rsccom/dab/ana002.htm

" JULY 22-27, 2000

18th SYMPOSIUM ON PHOTOCHEMISTRY: PHOTOCHEMISTRY INTO THE NEW CENTURY
Dresden, Germany.

Information: S.E. Braslavsky, Max-Planck Institut fur Strahlenchemie, Postfach 101365, D-
45413 Mulheim an der Ruhr, Germany, (49) 208-306-3681, Fax (49) 208-306-3951, e-mail:
braslavskys@mpi-muelheim.mpg.de, http://www.chm.tu-dresden.de/photo/iupac2000/

JULY 23-26, 2000

ASME INTERNATIONAL JOINT POWER GENERATION CONFERENCE AND EXPOSITION
Miami Beach FL.

Information: N.A. Moussa, BlazeTech Corporation, 24 Thorndike Street, Cambridge, MA

02141, (617) 661-0700, Fax (617) 661-9242, amoussa@blazetech.com, or
http://www.asme.org/conf/
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" JULY 23-27, 2000

16th INTERNATIONAL SYMPOSIUM ON GAS KINETICS
Cambridge UK.

Information: G. Southwell, Secretary to the 16th International Symposium on Gas Kinetics,
University Chemical Laboratory, Lensfield Road, Cambridge, CB2 1EW, England, Fax (1223)
336362, http://www.gk2.ch.cam.ac.uk

JULY 23-28, 2000

ENERGEX 2000: 8th INTERNATIONAL ENERGY FORUM
Las Vegas NV.

Topics will Include:

- Renewable Energies

- Clean Coal Technologies

- Fossil Fuels

- Energy and Economics

- Climatic Change

- International Law

- General Topics

- International Reports

- Nuclear Energy

- Architecture

Information: P. Catania, Faculty of Engineering, University of Regina, Regina, SK S4S 0A2,
Canada, (306) 585-4363, Fax (306) 585-4855, e-mail: peter.catania@uregina.ca,
http://'www2.regina.ism.ca/ief/index/htm or http://www.energysource.com/ief/updates/

JULY 24-28, 2000

35th INTERSOCIETY ENERGY CONVERSION ENGINEERING CONFERENCE
Las Vegas NV.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (212) 591-7008, Fax (212) 705-7143, http://www.asme.org

JULY 30-AUGUST 4, 2000

SPIE ANNUAL MEETING
San Diego CA.

Information: Meetings Department, spPIE, P.O. Box 10, Bellingham, WA 98227, (360) 676-3290,
Fax (360) 647-1445, e-mail: spie@spie.org, http://www.spie.org

JULY 30-AUGUST 4, 2000

28th INTERNATIONAL SYMPOSIUM ON COMBUSTION
Edinburgh, Scotland.

Information: S.S. Terpack, The Combustion Institute, 5001 Baum Boulevard, Suite 635,
Pittsburgh, PA 15212, (412) 687-1366, Fax (412) 687-0340, e-mail: combust@telerama.lm.com
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AUGUST 1-5, 2000

35th IECEC INTERSOCIETY ENERGY CONVERSION ENGINEERING CONFERENCE
Las Vegas NV.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (212) 591-7008, Fax (212) 705-7143, http://www.asme.org

" AUGUST 6-11, 2000

15th INTERNATIONAL CONFERENCE ON NUCLEATION AND ATMOSPHERIC AEROSOLS
Rolla MO.

Information: B. Hale, University of Missouri, 205 Physics, Rolla, MO 65409, (573) 341-4795,
e-mail: bhale@umr.edu or marrku.kulmala@helsinki.fi, http://www.umr.edu/_icnaa

" AUGUST 6-11, 2000

16th 1upPAC CONFERENCE ON CHEMICAL THERMODYNAMICS
Halifax, Nova Scotia, Canada.

Information: M.A. White, Department of Chemistry, Dalhousie University, Halifax, Nova

Scotia B3H 4J3, Canada, (902) 494-3894, Fax (902) 494-1310, e-mail: mary.anne.white@dal.ca,
http://IS.DAL.CA/_ICCT

" AUGUST 8-12, 2000

8th INTERNATIONAL CONFERENCE ON ELECTRONIC SPECTROSCOPY AND STRUCTURE
Berkeley CA.

Information: ICESS8, Advanced Light Source, Lawrence Berkeley National Laboratory, MS
6-2100, Berkeley, CA 94720, Fax (510) 486-4773, e-mail: icess@Ibl.gov, http://www-
als.Ibl.gov/icess

" AUGUST 13-16, 2000

5th INTERNATIONAL CONFERENCE ON GREENHOUSE GAS TECHNOLOGIES
Cairns, Queensland, Australia.

Information: GHGT-5 Secretariat, C. Paulson, csIRO Energy Technology, PO Box 136, North
Ryde, NSW 1670, Australia, (2) 9490-8790, Fax (2) 9490-8819, e-mail: c.paulson@det.csiro.au

AUGUST 13-18, 2000

TURBINE 2000, INTERNATIONAL SYMPOSIUM ON HEAT TRANSFER IN GAS TURBINE SYSTEMS
Izmir, Turkey.

Information: R.J. Goldstein, Conference Chair, Department of Mechanical Engineering,
University of Minnesota, Minneapolis, MN 55455, (612) 625-5552, Fax (612) 625-3434, e-mail:
rjgumn@mailbox.mail.umn.edu, http://ichmt.me.metu.edu.tr

Deadline: Abstracts Due by February 29, 2000.
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AUGUST 14-17, 2000

18th AlAA APPLIED AERODYNAMICS CONFERENCE
Denver CO.

Information: N.E. Suhs, Applied Aerodynamic Technical Program Chair, Naval Air Systems
Command, Building 2187, Unit 5, Suite 1390A, 48110 Shaw Road, Patuxent River, MD 20670,
(301)  342-0311, Fax (301) 342-8585, e-mail: suhsne@navair.navy.mil, or
http://'www.aiaa.org/calendar

Deadline: Abstract by January 3, 2000

" AUGUST 14-18, 2000

12th INTERNATIONAL CONGRESS ON THERMAL ANALYSIS AND CALORIMETRY
Copenhagen, Denmark.

Information: O.T. Sorensen, Materials Research Department, Riso National Laboratory, DK-
4000 Roskilde, Denmark, 45-4677-5800, Fax 45-4677-5758, e-mail: o.toft.sorensen@risoe.dk,
http://www.risoe.dk/ictac

" AUGUST 16-22, 2000

JAHN TELLER SYMPOSIUM
Boston MA.

Information: M. Kaplan, Simmons College and Boston University, (617) 521-2727, e-mail:
kaplan@buphy.bu.edu, or G. Zimmerman, Boston University, (617) 353-2189, e-mail:
goz@buphy.bu.edu

AUGUST 20-22, 2000

34th ASME NATIONAL HEAT TRANSFER CONFERENCE
Pittsburgh PA.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (212) 591-7795, Fax (212) 705-7143, http://www.asme.org

AUGUST 20-24, 2000

220th NATIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Washington DC.

Division of Fuel Chemistry:

- 1990 Clean Air Act Amendments: A 10-Year Assessment
J.J. Helble, University of Connecticut, Department of Chemical Engineering, U-222, Storrs,
CT 06269, (860) 486-4602, Fax (860) 486-2959, e-mail: helble@eng2.uconn.edu

- Inorganics in Fossil Fuels, Waste Materials, and Biomass: Characterization, Combustion
Behavior, and Environmental Issues
C.L. Senior, Physical Sciences, Inc., 20 New England Business Center, Andover, MA 01810,
(978) 689-0003, Fax (978) 689-3232, e-mail: senior@psicorp.com

- Waste Material Recycling for Energy and Other Applications
S.V. Pisupati, Fuel Science Program, Pennsylvania State University, 404 Academic Projects
Building, University Park, PA 16802, (814) 865-0874, Fax (814) 863-8892, e-mail: sxpl7@psu.edu
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- Fossil Fuels and Global Climate/CO, Abatement
R. Warzinski, USDOE/FETC, Box 10940, Building 83-324, Pittsburgh, PA 15236, (412) 892-
5863, e-mail: warzinsk@fetc.doe.gov

- Production of Fuels and Chemicals from Synthesis Gas
D.B. Dadyburjor, Department of Chemical Engineering, P.O. Box 6102, West Virginia
University, Morgantown, WV 26506, (304) 293-2111 ext 2411, Fax (304) 293-4139, e-mail:
dadyburjor@cemr.wvu.edu

- Solid Fuel Chemistry

- Chemistry of Liquid and Gaseous Fuels
F. Huggins, South Limestone St., Suite 111, University of Kentucky, Lexington, KY 40506,
(606) 257-4045, Fax (606) 257-7215, e-mail: fhuggins@engr.uky.edu

Division of Petroleum Chemistry:

- Emission Control in Petroleum Processing
P. O'Connor, U.S. Ozkan, Department of Chemical Engineering, Ohio State University, 140
W. 19th Avenue, Columbus, OH 43210, (614) 292-6623, Fax (614) 292-3769, e-mail:
ozkan.1@osu.edu

- Structure of Jet Fuels VI
W.E. Harrison, Department of the Air Force, wL/POSF, Building 490, Area B, 1790 Loop
Road N., Wright-Patterson AFB, OH 45433, (937) 255-6601, Fax (937) 255-1125, e-mail:
harriswe@wl.pafb.af.mil

Division of Physical Chemistry:

- Chemistry Under Extreme Conditions
R. Morris, AFRL/VSBP, 29 Randolph Rd., Hanscom AFB, MA 01731, (781) 377-8758, Fax
(781) 377-5088, e-mail: morris@plh.af.mil

- Very Low Temperature Spectroscopy and Dynamics
W. Stwalley, Department of Physics, University of Connecticut, 2152 Hillside Road, Storrs,
CT 06269, (860) 486-4924, Fax (860) 486-3346, e-mail: stwalley@uconnvm.uconn.edu

Information: From the Individual Chairpersons or from the Meetings Department, American
Chemical Society, 1155 - 16th Street, NW, Washington, DC 20036, (202) 872-4396, Fax (202) 872-
6128, e-mail: natimtgs@acs.org

" AUGUST 20-25, 2000

17th INTERNATIONAL CONFERENCE ON RAMAN SPECTROSCOPY
Beijing, China.

Information: Shu-Lin Zhang, President of ICORS 2000, e-mail: icors@pku.edu.cn,
http://icors.pku.edu.cn

AUGUST 22-25, 2000

9th INTERNATIONAL (MILLENNIUM) SYMPOSIUM ON FLOW VISUALIZATION
Edinburgh, Scotland.

Information: 1. Grant, Heriot-Watt University, Edinburgh, Scotland, EH10 5PJ, UK,
(44) 1314478800, Fax (44) 1314478660, e-mail: 9misfv@ode-web.demon.co.uk, Web Site:
http://www.ode-web.demon.co.uk/9misfv

Deadline: Abstract Template should be Downloaded from the Web. 4 Pages or Less to be
Submitted by December 12, 1999. Final Manuscripts Due May 15, 2000.
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AUGUST 26-30, 2000

15th EUROPHYSICS CONFERENCE ON ATOMIC AND MOLECULAR PHYSICS OF IONIZED GASES
Miskolc-Lillafured, Hungary.

Information: Z. Donko, c/o Eotvos Lorand Physical Society, H-1371 Budapest, P.O. Box 433,
Hungary, e-mail: escampig@elft.mtesz.hu, http://elft. mtesz.hu/escampig2000

" AUGUST 27-31, 2000

14th INTERNATIONAL CONGRESS OF CHEMICAL AND PROCESS ENGINEERING
Prague, Czech Republic.

Information: CHISA 2000, Novotneho Lavka 5, 116 68 Praha 1, Czech Republic, (420) 2-2108-
2333, Fax (420) 2-2108-2336, e-mail: chisa@csvts.cz, http://www.chisa.cz

AUGUST 27-SEPTEMBER 1, 2000

25th EUROPEAN CONGRESS ON MOLECULAR SPECTROSCOPY
Coimbra, Portugal.

Information: R. Fausto, Department of Chemistry, University of Coimbra, Coimbra, Portugal

P-3049, (351) 39-852080, Fax (351) 39-827703, e-mail: rfausto@gemini.ci.uc.pt,
http://qui.uc.pt/ _rfausto/eucmos_xxv

" AUGUST 27-SEPTEMBER 1, 2000

15th INTERNATIONAL MASS SPECTROMETRY CONFERENCE
Barcelona, Spain.

Information: Ana Costeja, Palau de Congressos, Departament de Convencions, Av. Reina M?
Cristina, s/n, 08004 Barcelona, Spain (34) 932-332-377, Fax (34) 934-262-845, e-mail:
15imsc@website.es, http://www.website.es/15imsc

SEPTEMBER 3-7, 2000

16th INTERNATIONAL CONFERENCE ON HIGH RESOLUTION MOLECULAR SPECTROSCOPY
Prague, Czech Republic.

Information: S. Urban, UFCH JH Academy of Sciences of the Czech Republic, Dolejskova 3,
Prague, Czech Republic, CzZ-18223, (420) 2-6605-3635, Fax (420) 2-858-2307, e-mail:
praha2k@jh-inst.cas.cz, http://www.chem.uni-wuppertal.de/conference/

SEPTEMBER 10-13, 2000

3rd EUROPEAN THERMAL SCIENCES CONFERENCE
Heidelberg, Germany.

Information: E. Hahne, Institut fur Thermodynamik und Warmetechnik, Pfaffenwaldring 6,

70550 Stuttgart, Germany, 49 (0) 711-685-3536, Fax 49 (0) 711-685-3503, e-mail:
pm@itw.uni-stuttgart.de
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SEPTEMBER 10-15, 2000

CONFERENCE ON LASERS AND ELECTRO-OPTICS (CLEO) AND THE INTERNATIONAL QUANTUM
ELECTRONICS CONFERENCE (IQEC)
Nice, France.

Information: Optical Society of America, Meetings Department, 2010 Massachusetts Ave NW,
Washington, DC 20036, (202) 223-0920, e-mail: confserv@osa.org

" SEPTEMBER 10-15, 2000

1st INTERNATIONAL SYMPOSIUM ON MICROGRAVITY RESEARCH AND APPLICATION IN PHYSICAL
SCIENCES AND BIOTECHNOLOGY
Sorrento, Italy.

Information: ESTEC, Conference Bureau, P.O. Box 299, 2200 AG Noordwijk, The
Netherlands, (71) 5655005, Fax (71) 5655658, e-mail: confburo@estec.esa.nl

" SEPTEMBER 12-14, 2000

3rd UNITED KINGDOM MEETING ON COAL RESEARCH AND ITS APPLICATIONS
Birmingham, UK.

Information: H.J. Graham, Power Technology Centre, Radcliffe-on-Soar, Nottingham
NG11 OEE, UK, 44(0)115-936-2460, Fax 44(0)115-936-2205, e-mail:
helen.graham@powertech.co.uk

SEPTEMBER 13-16, 2000

2nd INTERNATIONAL CONFERENCE ON INORGANIC MATERIALS
Santa Barbara CA.

Information: Sarah Wilkinson, Conference Secretariat, Elsevier Science Ltd., The Boulevard,
Langford Lane, Kidlington, Oxford, UK OX5 1GB, 44(0) 1865 843691, Fax 44(0) 1865 843658,
e-mail: sm.wilkinson@elsevier.co.uk, http://www.elsevier.com/locate/im2000

SEPTEMBER 18-20, 2000

13th INTERNATIONAL SYMPOSIUM ON GAS FLOW AND CHEMICAL LASERS AND HIGH POWER LASER
CONFERENCE
Florence, Italy.

Information: C. Pescucci, Fax 39(0) 55-233-7755, e-mail: gcl-hpl@ino.it, www.ino.it/GCL-HPL
or www.es.titech.ac.jp/ —_kkasuya/gcl-web/index.html

SEPTEMBER 19-21, 2000

THE HYDROGEN ENERGY FORUM 2000
Munich, Germany.

Information: The Future Energies Forum, "Forum fur Zukunftsenergien", Godesberger Allee
90, D-53175 Bonn, Germany, Fax 49(0) 228-959 56-50, e-mail: energie.forum@t-online.de
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SEPTEMBER 22-30, 2000

27th ANNUAL CONFERENCE OF THE FEDERATION OF ANALYTICAL CHEMISTRY AND SPECTROSCOPY
SOCIETIES

Nashville TN.

Information: Division of Analytical Chemistry, FACSS, (505) 820-1648, Fax (505) 989-1073,
Web Site: http://FACss.org/info.html

SEPTEMBER 23-26, 2000

ASME FALL TECHNICAL CONFERENCE OF THE INTERNAL COMBUSTION ENGINE DIVISION
Peoria IL.

Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (212) 591-7054, Fax (212) 705-7143, http://www.asme.org

SEPTEMBER 24-26, 2000

1st ROMANIAN INTERNATIONAL CONFERENCE ON ANALYTICAL CHEMISTRY
Brasov, Romania.

Information: G.L. Radu, University of Bucharest, Faculty of Chemistry, 4-12, Elisabeta Blvd.,
Bucharest, Romania 703461, 40(1) 220 77 80/220 79 09, Fax 40(1) 220 76 95, e-mail:
lucian@ibd.dbio.ro

" SEPTEMBER 29-30, 2000

FOUR CORNERS SECTION FALL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Fort Collins CO.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

OCTOBER 2-5, 2000
ICALEO 2000, INTERNATIONAL CONFERENCE ON APPLIED LASER APPLICATIONS AND
ELECTROOPTICS

Dearborn MI.

Information: E. Cohen, Laser Institute of America, (800) 345-2737 or (407) 380-1553, Fax
(407) 380-5588, http://www.laserinstitute.org

OCTOBER 8-11, 2000

GASIFICATION TECHNOLOGIES CONFERENCE
San Francisco CA.

Information: M. Samoulides, (650) 855-2127, or Electric Power Research Institute, 1412
Hillview Avenue, Palo Alto, CA 94304, (650) 855-2599, http://www.epri.com

23


http://FACSS.org/info.html
http://www.asme.org
http://www.aps.org
http://www.laserinstitute.org
http://www.epri.com

" OCTOBER 13-14, 2000

OHIO SECTION FALL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Toledo, OH.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

OCTOBER 16-19, 2000

INTERNATIONAL FUEL AND LUBRICANTS FALL MEETING AND EXPOSITION OF THE SOCIETY OF
AUTOMOTIVE ENGINEERS
Baltimore MD.

Information: Society of Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale,
PA 15096, (724) 776-4841, Fax (724) 776-5760, e-mail: meetings@sae.org, Web Site:
http://'www.sae.org

" OCTOBER 19-20, 2000

SAMPLING, ON-SITE ANALYSIS AND SAMPLE PREPARATION CONFERENCE
Pittsburgh PA.

Information: B. Sherman, PACS, 409 Meade Dr., Coraopolis, PA 15108, (724) 457-6576 or
(800) 367-2587, Fax (724) 457-1214, e-mail: hnpacs@aol.com, http://members.aol.com/hnpacs/
pacs.htm

OCTOBER 22-27, 2000

198th NATIONAL MEETING OF THE ELECTROCHEMICAL SOCIETY
Phoenix AZ.

Information: The Electrochemical Society, Inc., Meetings Department, 10 South Main Street,
Pennington, NJ 08534, (609) 737-1902, Fax (609) 737-2743, e-mail: ecs@electrochem.org,
http://www.electrochem.org/meetings/198/meet.html

OCTOBER 24-27, 2000

53rd ANNUAL GASEOUS ELECTRONICS CONFERENCE OF THE AMERICAN PHYSICAL SOCIETY
Houston TX.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

OCTOBER 25-28, 2000

35th MIDWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
St Louis MO.

Information: C.D. Spilling, Department of Chemistry, University of Missouri, St. Louis, 80001
Natural Bridge Road, St. Louis, MO 63121 (314) 516-5313, Fax (314) 553-5342, e-mail:
cspill@umsl.edu
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" OCTOBER 25-28, 2000

36th WESTERN REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
San Francisco CA.

Information: N.D. Byington, Customs Service Laboratory, 630 Sansome Street, Room 1429,
San Francisco, CA 94111, (415) 705-4405 ext. 216, Fax (415)705-4236, e-mail:
byington@crl.com; or S. Rodriguez, Chemistry Department, University of the Pacific,
Stockton, CA 95211, (209) 946-2598, Fax (209) 946-2607, e-mail: srodriguez@uop.edu

" OCTOBER 28-29, 2000

JOINT FALL MEETING OF THE TEXAS SECTIONS OF THE APS, APPT AND ZONE 13 OF THE SPS
Houston TX.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

OCTOBER 29-NOVEMBER 3, 2000

EASTERN ANALYTICAL SYMPOSIUM OF THE AMERICAN CHEMICAL SOCIETY
Atlantic City NJ.

Information: S. Gold, Eastern Analytical Symposium, P.O. Box 633, Montchanin, DE 19710
(302) 738-6218, Fax (302) 738-5275, http://www.eas.org

" NOVEMBER 1-2, 2000

COMPUTATIONAL AND EXPERIMENTAL METHODS IN RECIPROCATING ENGINES
London UK.

Information: U. Otuonye, Conference and Events Department C587, Institution of Mechanical
Engineers, 1 Birdcage Walk, London SW 1H 9JJ, UK, (0) 207-304-6864, Fax (0) 207-222-9881,
e-mail: u_otuonye@imeche.org.uk

NOVEMBER 2-4, 2000

SOUTHEAST SECTION MEETING OF THE AMERICAN PHYSICAL SOCIETY
Starkville MS.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

NOVEMBER 3-8, 2000

PHOTONICS EAST
Boston MA.

Information: Meetings Department, sPIE, P.O. Box 10, Bellingham, WA 98227, (360) 676-3290,
Fax (360) 647-1445, e-mail: spie@spie.org, http://www.spie.org
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NOVEMBER 5-10, 2000

ASME INTERNATIONAL MECHANICAL ENGINEERING CONFERENCE AND EXHIBITION
Orlando FL.

Symposia will Include:
Symposium on Multiphase Flow in Biomedical Applications and Processes
Dispersed Flows in Combustion, Incineration, and Propulsion Systems
Application of Microfabrication to Fluid Mechanics
Information: Meetings Department, American Society for Mechanical Engineers, 345 E. 47th
Street, New York, NY 10017, (212) 705-7037, Fax (212) 705-7143, http://www.asme.org

NOVEMBER 5-10, 2000

INTERNATIONAL SYMPOSIUM ON MULTIPHASE FLOW AND TRANSPORT PHENOMENA
Antalya, Turkey.

Topics will Include:

Modeling of Multiphase Systems

Transport Phenomena in Multiphase Systems

Separation Phenomena, Processes and Equipment

Measurement and Instrumentation

Characteristic and Effective Properties of Multiphase Systems

Bio-Aerosols and Bio-Systems

Surface and Interfacial Phenomena

Pollution Control Technology

Clean Room Technology

Multiphase Systems Applications

Scaling Laws for Two-Phase Flow Phenomena

Scaling Laws for Multiphase Flow
Informatlon D.M. Maron, Center for Technological Education Holon, POB 305, Holon 58102,
Israel, (972) 3-502 6501, Fax (972) 3-502 6510, e-mail: barad_r@barley.cteh.ac.il,
http://ichmt.me.metu.edu.tr/upcoming-meetings/MFTP-00/announce.html

NOVEMBER 5-10, 2000

UNITED ENGINEERING FOUNDATION CONFERENCE ON LEAN COMBUSTION TECHNOLOGY AND
CONTROL
Santa Fe NM.

Information: United Engineering Foundation, Meetings Department, Three Park Avenue,
27th Floor, New York, NY 10016, (212) 591-7836, Fax (212) 591-7441, e-mail: engfnd@aol.com
http://www.engfnd.org/engfnd/conf.html, or from D. Dunn-Rankin, University of California at
Irvine, CA, or R.K. Cheng, Lawrence Berkeley National Laboratory.
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NOVEMBER 12-17, 2000

ANNUAL MEETING OF THE AMERICAN INSTITUTE OF CHEMICAL ENGINEERS
Los Angeles, CA.

Information: Meetings Department, American Institute of Chemical Engineers, United
Engineering Center, 3 Park Avenue, New York, NY 10016, (212) 591-7325, Fax (212) 591-8894,
e-mail: meetmail@aiche.org, http://www.aiche.org

NOVEMBER 13-18, 2000

EASTERN ANALYTICAL SYMPOSIUM OF THE AMERICAN CHEMICAL SOCIETY
Somerset NJ.

Information: S. Gold, Eastern Analytical Symposium, P.O. Box 633, Montchanin, DE 19710,
(302) 738-6218, Fax (302) 738-5275, Web Site: http://www.eas.org

NOVEMBER 19-21, 2000

D1VISION OF FLUID DYNAMICS MEETING OF THE AMERICAN PHYSICAL SOCIETY
Washington DC.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

NOVEMBER 27-DECEMBER 1, 2000

FALL MEETING OF THE MATERIALS RESEARCH SOCIETY
Boston MA.

Information: Materials Research Society, Meetings Department, 506 Keystone Drive,
Warrendale, PA 15086, (724) 779-3003, Fax (724) 779-8313, http://www.mrs.org

DECEMBER 3-9, 2000

6th R10 SYMPOSIUM ON ATOMIC SPECTROMETRY
Concepcion and Pucon, Chile.

Information: C.G. Bruhn, Departamento de Analisis Instrumental, Facultad de Farmacia,
Universidad de Concepcion, P.O. Box 237, Concepcion, Chile, (56) 41-204252, Fax
(56) 41-231903, e-mail: cboruhn@udec.cl, http://www.udec.cl/6riosymp/

DECEMBER 6-8, 2000

JOINT 52nd SOUTHEAST/56th SOUTHWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL

SOCIETY

New Orleans LA.

Information: A. Pepperman, SRRC, USDA-ARS, 1100 Robert E. Lee Boulevard, New Orleans, LA
70179, (208) 286-4510, Fax (208) 286-4367, e-mail: abpep@nola.srrc.usda.gov
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DECEMBER 14-19, 2000

INTERNATIONAL CHEMICAL CONGRESS OF PACIFIC BASIN SOCIETIES
Honolulu HI.

Information: Meetings Department, American Chemical Society, 1155 - 16th Street, NW,
Washington, DC 20036, (202) 872-4396, Fax (202) 872-6128, e-mail: natimtgs@acs.org

MARCH 4-8, 2001

THE PITTSBURGH CONFERENCE, PITTCON 2001
New Orleans LA.

Information: The Pittsburgh Conference, 300 Penn Center Boulevard, Suite 332, Pittsburgh, PA
15235, (412) 825-3220, Fax (412) 825-3224, e-mail: pittconinfo@pittcon.org, http://www.pittcon.org/

MARCH 12-16, 2001

ANNUAL MARCH MEETING OF THE AMERICAN PHYSICAL SOCIETY
Seattle WA.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

MARCH 25-30, 2001

199th NATIONAL MEETING OF THE ELECTROCHEMICAL SOCIETY
Washington DC.

Information: The Electrochemical Society, Inc., Meetings Department, 10 South Main Street,
Pennington, NJ 08534, (609) 737-1902, Fax (609) 737-2743, e-mail: ecs@electrochem.org,
http://www.electrochem.org/meetings/199/meet.html

APRIL 1-5, 2001

221st NATIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
San Diego CA.

Division of Fuel Chemistry:

- CO, Capture and/or Utilization Reaction Mechanisms in Fuel Processing
P.F Britt, Chemistry Division, Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge, TN
37831, (423) 574-5029, Fax (423) 576-5235, e-mail: brittpf@ornl.gov

- Coal Bed Methane
P.C. Thakur, Consol Inc., R&D, 1027 Little Indian Creek Road, Morgantown, WV 26501, (304)
983-3207, Fax (304) 983-3209, e-mail: promodthakur@consolcoal.com

- Nitrogen Chemistry in Coal Utilization
M.A. Wojtowicz, Advanced Fuel Research Inc., 87 Church Street, East Hartford, CT 06108,
(860) 528-9806 ext 142, Fax (860) 528-0648, e-mail: marek@afrinc.com

- Hydrogen Energy
R. Khan, Texaco Inc., P.O. Box 509, Beacon, NY 12508, (914) 838-7639, Fax (914) 838-7102

- Argonne National Lab Premium Coal Sample Database
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K. Vorres, 27 Windward Circle, Willowbrook, IL 60514, (630) 325-0931 [between Nov. 11 and
April 15: 3432 North Applewood, Tucson, AZ 85712-5478, (520) 322-5256], e-mail:
ksvorres@flash.net

- Carbon Products for Environmental Applications
A. Lizzio, lllinois State Geological Survey, 615 East Peabody Drive, Champaign, IL 61801,
(217) 244-4985, Fax (217) 333-8566, e-mail: lizzio@geoserv.isgs.uiuc.edu

APRIL 16-20, 2001

SPRING MEETING OF THE MATERIALS RESEARCH SOCIETY
San Francisco CA.

Information: Materials Research Society, Meetings Department, 506 Keystone Drive,
Warrendale, PA 15086, (724) 779-3003, Fax (724) 779-8313, http://www.mrs.org

APRIL 23-27, 2001

APRIL NATIONAL MEETING OF THE AMERICAN PHYSICAL SOCIETY
Washington DC.

Information: American Physical Society, Meetings Department, One Physics Ellipse, College
Park, MD 20740, (301) 209-3280, Fax (301) 209-0867, http://www.aps.org

MAY 6-11, 2001

CLEO/QELS 2001
Baltimore MD.

Information: Optical Society of America, Meetings Department, 2010 Massachusetts Ave NW,
Washington, DC 20036, (202) 223-0920, e-mail: confserv@osa.org, http://www.osa.org/mtg_conf

MAY 20-25, 2001

FLUIDIZATION X
Beijing, China.

Information: United Engineering Foundation, Meetings Department, Three Park Avenue,
27th  Floor, New York, NY 10016, (212) 591-7836, Fax (212) 591-7441,
http://www.engfnd.org/engfnd/conf.html

MAY 20-25, 2001

2nd INTERNATIONAL SYMPOSIUM ON ADVANCES IN COMPUTATIONAL HEAT TRANSFER
Cairns, Australia.

Information: F. Arinc, Secretary-General, ICHMT, Mechanical Engineering Department,

Middle East Technical University, 06531 Ankara, Turkey, (90) 312-210-1429, Fax (90) 312-
210-1331, arinc@metu.edu.tr, http://ichmt.me.metu.edu.tr
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MAY 30-JUNE 1, 2001

35th MIDDLE ATLANTIC REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Baltimore MD.

Information: L.J. Boucher, Towson University, Department of Chemistry, 8000 York Road,
Towson, MD 21252-0001, (410) 830-3057, Fax (410) 830-4265, e-mail: Iboucher@towson.edu

" JUNE 11-13, 2001

JOINT CENTRAL/GREAT LAKES REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Grand Rapids MI.

Information: R.J. McCabe, Parke-Davis Pharmaceuticals, 188 Howard Ave., Holland, MI
49424, (616) 392-2375 ext. 2386, Fax (616) 392-8916, e-mail: Richard.McCabe@wl.com

JUNE 13-15, 2001
JOINT 33rd CENTRAL/33rd GREAT LAKES REGIONAL MEETING OF THE AMERICAN CHEMICAL
SOCIETY

Grand Rapids MI.

Information: R.J. McCabe, Parke-Davis, 188 Howard Avenue, Holland, M1 49423, (616) 392-
2375 ext 2386, Fax (616) 392-8916, e-mail: Richard.McCabe@wl.com

JUNE 13-16, 2001

56th NORTHWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Seattle WA.

Information: S. Jackels, Department of Chemistry, Seattle University, 900 Broadway, Seattle,
WA 98122, (206) 296-5946, Fax (206) 296-5786, e-mail: sjackels@seattleu.edu

" JUNE 24-27, 2001

30th NORTHEAST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Durham NH.

Information: H. Mayne, Chemistry Department, University of New Hampshire, Durham, NH
03824, (603) 862-1550, e-mail: howard.mayne@unh.edu

JUNE 24-28, 2001

ANNUAL MEETING OF THE AIR AND WASTE MANAGEMENT ASSOCIATION
Orlando FL.

Information: Air and Waste Management Association, Member Services, One Gateway Center,

Third Floor, Pittsburgh, PA 15222, (800) 270-3444 or (412) 232-3444, Fax (412) 232-3450,
http://www.awma.org
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" JULY 1-6, 2001

GORDON RESEARCH CONFERENCE ON LASER DIAGNOSTICS IN COMBUSTION
Mount Holyoke College, South Hadley MA.

Information: J.B. Jeffries, Molecular Physics Laboratory, srI International, 333 Ravenswood
Ave., Menlo Park, CA 94025, (650) 859-6341, Fax (650) 859-6196, e-mail: jay.jeffries@sri.com

JULY 9-11, 2001

COMBUSTION CHEMISTRY: ELEMENTARY REACTIONS TO MACROSCOPIC PROCESSES: FARADAY
DiscussioN NUMBER 119
Leeds, UK.

Joint Meeting with the British Section of the Combustion Institute.
Information: M. Pilling, School of Chemistry, University of Leeds, Leeds UK, e-mail:
m.j.pilling@chem.leeds.ac.uk, http://www.chem.leeds.ac.uk

AUGUST 20-24, 2001

13th INTERNATIONAL CONFERENCE ON FOURIER TRANSFORM SPECTROSCOPY
Turku, Finland.

Information: M. Hotokka, Department of Physical Chemistry, Abo Akademi University, FIN-
20500 Turku, Finland, (358) 2-265-4295, Fax (358) 2-265-4706, e-mail: icofts@abo.fi,
http://www.abo.fi/icofts

AUGUST 26-30, 2001

222nd NATIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Chicago IL.

Information: Meetings Department, American Chemical Society, 1155 - 16th Street, NW,
Washington, DC 20036, (202) 872-4396, Fax (202) 872-6128, e-mail: natimtgs@acs.org

SEPTEMBER 2-7, 2001

200th NATIONAL MEETING OF THE ELECTROCHEMICAL SOCIETY AND THE 52nd MEETING OF THE
INTERNATIONAL SOCIETY OF ELECTROCHEMISTRY
San Francisco CA.

Information: The Electrochemical Society, Inc., Meetings Department, 10 South Main Street,
Pennington, NJ 08534, (609) 737-1902, Fax (609) 737-2743, e-mail: ecs@electrochem.org,
http://www.electrochem.org/meetings/198/meet.html

SEPTEMBER 23-27, 2001

52nd SOUTHEAST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Savannah GA.

Information: G. Novotnak, Kemira Pigments, 104 Carlton Road, Savannah, GA 31410,
(912) 652-1290, Fax (912) 897-1163, e-mail: george.novotnak@kemira.com
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SEPTEMBER 23-27, 2001

6th WORLD CONGRESS OF CHEMICAL ENGINEERING: A NEW CENTURY OF CHEMICAL ENGINEERING
Melbourne, Australia.

Information: Meetings Department, American Institute of Chemical Engineers, United
Engineering Center, 3 Park Avenue, New York, NY 10016, (212) 591-7325 or (800) 242-4363,
Fax (212) 591-8894, e-mail: meetmail@aiche.org, http://www.aiche.org

OCTOBER 5-12, 2001

28th ANNUAL MEETING OF THE FEDERATION OF ANALYTICAL CHEMISTRY AND SPECTROSCOPY
SOCIETIES
Detroit MI.

Information: C. Lilly, Federation of Analytical Chemistry and Spectroscopy Societies,
1201 Don Diego Ave., Santa Fe, NM 87505, (505) 820-1648, Fax (505) 989-1073,
e-mail: jsjoberg@trail.com, http://facss.org/info.html

OCTOBER 10-13, 2001

36th MIDWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Lincoln NE.

Information: D. Berkowitz, Department of Chemistry, University of Nebraska, Lincoln, NE
68588-0304, (402) 472-2738, Fax (402) 472-9402, e-mail: dbb@unlinfo.edu

OCTOBER 14-19, 2001

INTERNATIONAL SYMPOSIUM ON VISUALIZATION AND IMAGING IN TRANSPORT
Antalya, Turkey.

Information: F. Arinc, Secretary-General, ICHMT, Mechanical Engineering Department,
Middle East Technical University, 06531 Ankara, Turkey, (90) 312-210-1429, Fax (90) 312-
210-1331, arinc@metu.edu.tr, http://ichmt.me.metu.edu.tr

OCTOBER 16-19, 2001

57th SOUTHWEST REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
San Antonio TX.

Information: S.T. Weintraub, Department of Biochemistry, University of Texas Health

Science Center, 7703 Floyd Curl Drive, San Antonio, TX 78284, (210) 567-4043, Fax (210) 567-
5524, e-mail: weintraub@uthscsa.edu
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OCTOBER 23-26, 2001

36th WESTERN REGIONAL MEETING OF THE AMERICAN CHEMICAL SOCIETY
Ventura CA.

Information: R.W. Hurst, 9 Faculty Court, Thousand Oaks, CA 91360, (805) 492-7764, Fax
(805) 241-7149, e-mail: Alarwh@aol.com

NOVEMBER 26-30, 2001

FALL MEETING OF THE MATERIALS RESEARCH SOCIETY
Boston MA.

Materials Research Society, Meetings Department, 506 Keystone Drive, Warrendale, PA 15086,
(724) 779-3003, Fax (724) 779-8313, e-mail: info@mrs.org

33



CURRENT BIBLIOGRAPHY RELEVANT TO
FUNDAMENTAL COMBUSTION
September 1999
Keith Schofield, ChemData Research, P.O. Box 40481
Santa Barbara, CA 93140, (805) 966-7768, Fax (805) 893-8797
e-mail: combust@mrl.ucsb.edu
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1. FUELS/SYNFUELS - GENERAL
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3. BURNERS

(See also Section 21 for Burner Emissions and Incinerator

Performance)
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Sci. Technol. 138, 349-362 (1998).
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Transfer in a Vortex Combustor,” Numer. Heat Transfer A. Applications
32, 697-713 (1997).

Bouma, P.H., and L.P.H. De Goey, "Premixed Combustion on Ceramic
Foam Burners," Combust. Flame 119, 133-143 (1999).

Kuo, J.T., "Estimation of Burning Rates in Solid Waste Combustion
Furnaces," Combust. Sci. Technol. 137, 1-29 (1998).

Coal Particle Temperatures, Sizes, 2-Color Pyrometry

Teng, H., C.-S. Chyang, S.-H. Shang and J.-A. Ho, "Characterization of
Waste Tire Incineration in a Prototype Vortexing Fluidized Bed
Combustor," J. Air Waste Manage. Assoc. 47, 49-57 (1997).
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Compact Toxic Waste Incinerators," Combust. Sci. Technol. 139, 293-328
(1998).
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4. COAL, PARTICLE COMBUSTION/PYROLYSIS

Structure, Properties, Combustion, Gasification, Handbook
New Burner, Double Air Channels, Multigrade Capabilities

Joutsenoja, T., P. Heino, R. Hernberg and B. Bonn, "Pyrometric
Temperature and Size Measurements of Burning Coal Particles in a
Fluidized Bed Combustion Reactor,” Combust. Flame 118, 707-717
(1999).

Levendis, Y.A., A. Atal and J.B. Carlson, "On the Correlation of CO and
PAH Emissions from the Combustion of Pulverized Coal and Waste
Tires," Environ. Sci. Technol. 32, 3767-3777 (1998).

Xu, C.R., and W.B. Fu, "Study on the Burning Rate of a Char Particle
under Forced Convection Conditions," Combust. Sci. Technol. 138, 27-42
(1998).

Interactions, Reduction Method

Koepke, S.A., and J.Y. Zhu, "Pyrolysis of Black Liquor in a High
Intensity Acoustic Field," Combust. Sci. Technol. 140, 315-331 (1998).

van Setten, B.A.A.L., P. Russo, S.J. Jelles, M. Makkee, P. Ciambelli and
J.A. Moulijn, "Influence of NO, on Soot Combustion with Supported
Molten Salt Catalysts," React. Kinet. Catal. Lett. 67, 3-7 (1999).

Matsui, K., "The Attachment of the Flame Sheet to the Carbon Surface
in a Carbon Combustion Model: On the Combustion Rate,” Combust.
Flame 118, 697-706 (1999).

5. SPRAY COMBUSTION

(See also Section 23 for Droplet Characterization)

Xin, J., L. Ricart and R.D. Reitz, "Computer Modeling of Diesel Spray
Atomization and Combustion," Combust. Sci. Technol. 137, 171-194
(1998).
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Fachini, F.F., "Transient Effects in the Droplet Combustion Process in
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6. METALS/PROPELLANTS/POLYMER COMBUSTION

Aldushin, A.P., and B.J. Matkowsky, "Rapid Filtration Combustion
Waves Driven by Convection,” Combust. Sci. Technol. 140, 259-293 (1998).
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Dreizin, E.L., D.G. Keil, W. Felder and E.P. Vicenzi, "Phase Changes in
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